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APPENDIX A 

OPERABLE UNIT NO. 2 

SOIL SAMPLING RESULTS 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DECEMBER 1989 c aampling\app-pgs.dec 



APPENDIX A-1 

OPERABLE UNIT NO. 2 

903 PAD AREA 

SOIL SAMPLING RESULTS 

DECEMBER 1989 DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 



APPENDIX A-1.1 

OPERABLE U N I T  NO. 2 

, 9 0 3 P A D A R E A  

S O I L S  SAMPLING R E S U L T S  

ROCKY FLATS ALLUVIUM 

DECEMBER 1989 DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pga.dec . 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD ROCKY FLATS ALLWIUM 

Antimony 

(Sb). total 

mg/kg 

Borehole Date Depth A1 umi num 

Number Sampled Increment (ft.) (Al). total 

mg/kg 

-~ 
Upper Limit o f  Tolerance Interval 

Beryl 1 ium Cadmium Calcium 

(Be), total (Cd). total (Ca), total 

w/kg mglkg mglkg 

Arsenic Barium 

(As), total (Ba). total 

mglkg mg1k.g 

RF Alluvium - 1989 12.1000u 11.2700 3.2000" 43079.00 25312 .OO 15.8600 155.8000 

07/09/87 

07/09/87 

07/09/87 

07/09/87 

07/07/87 

07/07/87 

06/12/87 

06/12/87 

06/16/87 

06/16/67 

06/16/87 

06/16/87 

BH2287 

BH2287 

BH2287 

BH2287 

BH2387 

BH2387 

BH2987 

BH2987 

BH3087 

BH3087 

BH3087 

BH3087 

0.00 - 9.30 

0.00 - 9.30 

9.70 - 10.60 
10.60 - 18.40 

.. 

.. 

.. 

.. 

.. 70100 

.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 
.. 212 

194 

.. 
4 . 0  

.. 

.. 
0.00 - 7.50 

0.00 - 7.50 

.. 

24 

.. 
0.00 - 10.00 
9.70 - 12.70 

.. .. 
.. 

.. 

.. .. .. 

0.00 - 9.00 

9.00 - 10.35 
11.50 - 17.15 
20.00 - 20.80 

79000 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

.. 

.. 
.. .. 

.. 
4.0 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 
J - Present below detection limit B - Present in laboratory blank _.  - not detected or value < tolerance inteval 1 * No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD ROCKY FLATS ALLWIUM 

I r o n  

(Fe). t o t a l  

m d k g  

Lead 

(Pb). t o t a l  

w l k g  

L i t  h i  um 

(L i ) .  t o t a l  

m d k g  

Borehole Date Depth Cesium Chromium 

Number Sampled Increment ( f t .)  (Cs), t o t a l  ( C r ) ,  t o t a l  

m9lkg mglkg 

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

Cobal t  Copper 

(Co). t o t a l  (CU) .  t o t a l  

mg/kg mg/kg 

18.2000. 20.0300 RF A l l uv ium - 1989 22916 .OO 18.0400 44.4000 

NR 

NR 

NR 

NR 

202. oooou 37.9000 

07/09/87 

07/09/87 

07/09/87 

07/09/87 

0.00 - 9.30 

0.00 - 9.30 

9.70 - 10.60 

10.60 - 18.40 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

BH2287 

8112287 

8H2287 

BH2287 

BH2387 

BH2387 

BH2987 

BH2987 

BH3087 

BH3087 

BH3087 

8113087 

.. .. 
.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

07/07/87 

07/07/87 

0.00  - 7.50 

0.00 - 7.50 

.. 

.. 
.. 
.. 

.. 

.. .. .. 

06/12/87 

06/12/87 

0.00 - 10.00 

9.70 - 12.70 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. .. 

061 16/67 

061 16/87 

061 16/87 

061 16/87 

0.00 - 9.00 

9.00 - 10.35 

11.50 - 17.15 

20.00 - 20.80 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

.. .. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 
NR 

NR 

NR 

.. 

.. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background Value 

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  or va lue  < to le rance  i n t e v a l  ! - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

Magnesium 

(Mg), t o t a l  

m9Ikg 

Manganese Mercury 

(Mn). t o t a l  (Hg), t o t a l  

mglkg mglkg 

N icke l  

(N i ) ,  t o t a l  

w / k g  

Potassium Selenium 

(K ),  t o t a l  (Se). t o t a l  

m 9 h  mg/kg 

Molybdenum 

(Mo). t o t a l  

mg I kg 

38.6500 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv lum - 1989 43.2700 3336.000 0.77OOU 4425.000 422.9000 0.5800. 

NR 

NR 

NR 

NR 

BH2287 

BH2287 

BH2287 

BH2287 

BH2387 

BH2387 

BH2987 

BH2987 

BH3087 

BH3087 

BH3087 

BH3087 

07/09 187 

07 109 187 

07 109 187 

07 109 187 

07 107 187 

07 107 187 

06 / 12/87 
06 112 187 

061 16/87 

06/16/87 

06/16/87 

06 / 16 187 

0 . 0 0  - 9.30 

0.00 - 9.30 

9.70 - 10.60 
10.60 - 18.40 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
523 

1080 

1060 

.. 
.. 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
0.00 - 7.50 

0.00 - 7.50 

0.00 - 10.00 
9.70 - 12.70 

114 

.. 
NR 

NR 

.. 

.. 
.. 
.. 

.. 
529 

.. 

.. .. 

0.00 - 9.00 

9.00 - 10.35 
11.50 - 17.15 
20.00 - 20.80 

NR 

NR 

NR 

NR 

.. 

.. 
.. 

563 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 

. NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  value < to le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLWIUM 

Tin 

(Sn), Total 

mglkg 

Borehole Date Depth Si lver Sod i um Strontium 

Number Sampled Increment (ft.) (Ag). total (Na). total (Sr), total 

w l k g  w l k g  mglkg 

-~ 
Upper Limit of Tolerance Interval 

Vanadium Zinc 

(Zn). total (v  ),  total 

mg/kg W / b  

54.6700 52.6400 

.. .. 

.. .. 

.. .. 

.. .. 

Thallium 

(Tl), total 

w l k g  

1.5000U RF Alluvium - 1989 338.0000' 40.9000. 1010. ooou 226.0000" 

~~ 

07/09/87 

07/09/87 

07/09/87 

07/09/87 

07/07/87 

07/07/87 

06/12/87 

06/12/87 

06/16/87 

06/16/87 

06/16/87 

06/16/87 

0.00 - 9.30  

0.00 - 9.30  

9 .70  - 10.60 

10.60 - 18.40 

.. 

.. 

.. .. 

.. 

.. 
.. 
.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 

NR 

NR 

.. 

.. 
.. 
.. 

0.00 - 7 . 5 0  

0.00 - 7.50  

.. 

.. 

0.00 - 10.00 

9 .70  - 12.70 

NR 

NR 

.. 

.. 
.. 
.. 

.. .. 
.. 

.. 

.. 

0.00 - 9.00  

9 . 0 0  - 10.35 

11.50 - 17.15 

20.00 - 20.80  

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

... 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
5 7 . 8  

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value e tolerance inteval I - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLWIUM 

N i t r a t e +  

Boreho le  Date  Depth N i t r i t e - N i t r o g e n  

Number Sampled Increment (ft.) HGIKG 

- _ _ _  
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 4.3000' 

BH2287RF 07/09/87 0.00 - 9.30 NR 

BH2287RF 07/09/87 0.00 - 9.30 NR 

BH2287RF 07/09/87 9.70 - 10.60 NR 

BH2287RF 07/09/87 10.60 - 18.40 NR 

BH2387RF 07/07/87 0.00 - 7.50 

BH2387RF 07/07/87 0.00 - 7.50 

BH2987RF 06/12/87 0.00 - 10.00 

BH2987RF 06/12/87 9.70 - 12.70 

BH3087RF 06/16/87 0.00 - 9.00 

BH3087RF 06/16/87 9.00 - 10.35 

BH3087RF 06/16/87 11.50 - 17.15 

BH3087RF 06/16/87 20.00 - 20.80 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

NR 

NR 

NR 

NR 

NR 

NR 

NR 

PH 

PH U n i t  

S u l f i d e  

HG/KG 

9.6400 13.0000. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. .. 

.. .. 

.. .. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background d a t a  a v a i l a b l e  



Total Radiochemistry Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLWIUM 

Gross Beta Uranium 233. 234 Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi /g  P C i l 9  PCi/9 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH2287RF 07/09/07 

8H2287RF 07/09/07 

BH2287RF 07/09/07 

8H2287RF 07/09/57 

8H2387RF 07/07/07 

BH2387RF 07/07/07 

BH2987RF 06/12/07 

EH2987RF 06/12/07 

BH3087RF 06/16/87 

.BH3087RF 06/16/87 

BH3087RF 06/16/07 

BH3087RF 06/16/07 

37.1080 36.8860 1.4910 

0.00 - 9.30 

0.00 - 9.30 

9.70 - 10.60 
10.60 - 18.40 

0.00 - 7.50 

0.00 - 7.50 

0.00 - 10.00 
9.70 - 12.70 

.. 
44 2 15 

.. 

.. 

.. 

.. 

.. 

.. 

0.00 - 9.00 480 2 50 
9.00 - 10.35 .. 
11.50 - 17.15 .. 
20.00 - 20.80 .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Uranium 235 

PCi l9  

0.0870 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present  i n  l a b o r a t o r y  b l a n k  .' .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses ...I 



Total Radiochemistry Results for Boredoles at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLUVIUM 

lorehole Date Depth Uranium 238 Strontium 89,90 

Number Sampled Increment (ft.) pCi/g PCi/9 

- _ _ _  
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

-~ 

0H2287RF 07/09/87 

0H2287RF 07/09/67 

BH2287RF 07/09/67 

0H2287RF 07/09/87 

BH2387RF 07/07/87 

0H2387RF 07/07/67 

BH2987RF 06/12/87 

SH2987RF 06/12/87 

0H3087RF 06/16/87 

0H3087RF 06/16/67 

0H3087RF 06/16/87 

BH3087RF 06/16/87 

0.00 - 9.30 

0.00 - 9.30 

9.70 - 10.60 

10.60 - 18.40 

0.00 - 7.50 

0.00 - 7.50 

0.00 - 10.00 

9.70 - 12.70 

0.00 - 9.00 

9.00 - 10.35 

11.50 - 17.15 

20.00 - 20.80 

1.3530 0.7680 

.. .. 

.. 

.. 

.. .. 

.. 

.. 

.. 

.. 

.. 

1.1 2 0 . 5  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Plutonium 239 

PCil9 

Americiu.m 241 

PCl/9 

0.0170 0.0180 

0.06 2 0.08 

6.3 2 1.4 

0.12 2 0.09 

0.04 2 0.08 

1.1 2 0.2 

0.85 2 0.17 

0.59 2 0.16 

0.06 2 0.10 

180 2 10 

0.33 2 0.16 

0.06 2 0.09 

0.15 2 0.12 

0.02 2 0.10 

0.93 2 0.26 

0.03 2 0.07 

.. 

0.10 2 0.12 

0.13 2 0.13 

0.09 2 0.07 

0.15 2 0.10 

22 2 6 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval, highest background value 

J - Present below detection limit 0 - Present in laboratory blank .. - not detected or value < tolerance lnteval I - No background data available ... I Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD ROCKY FLATS ALLUVIUM 

Borehole Date Depth Cesium 137 

Number Sampled Increment (It.) pCi /g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Radium 228 

P c m  
T r l  t ium Radlum 226 

pCi /ml pCi /g  

RF A l l u v i u m  - 1989 0.0820 0.4100 1.3340 2.8680 

BH2287RF 07/09/87 

BH2287RF 07/09/87 

BH2287RF 07/09/87 

BH2287RF 07/09/87 

0.00 - 9.30 

0.00 - 9.30 

9.70 - 10.60 

10.60 - 18.40 

0.2 2 1.0 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 
BH2387RF 07/07/87 

BH2387RF 07/07/87 

0.00 - 7.50 

0.00 - 7.50 

NR 

NR 

NR 

NR 

.. 

.. 

BH2987RF 06/12/87 

BH2987RF 06/12/87 

0.00 - 10.00 

9.70 - 12.70 

1.6 2 0.8 

0.5 2 1.5 

NR 

NR 

NR 

NR 

.. 

.. 

BH3087RF 06/16/87 

BH3087RF 06/16/87 

BH3087RF 06/16/87 

BH3087RF 06/16/87 

0.00 - 9.00 

9.00 - 10.35 

11.50 - 17.15 

20.00 - 20.80 

0 . 5  2 1.0 

0.3 2 0.7 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses .". I 



APPENDIX A-1.2 

OPERABLE UNIT NO. 2 

903 PAD AREA 

SOIL SAMPLING RESULTS 

COLLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes 

Reported for Values Greater than Upper 

at Operable Unit No. 2 

Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Bery l  11 um Cadmium Calcium 

(Be). t o t a l  (Cd), t o t a l  (Ca), t o t a l  

mg/kg w / k g  mg/k!3 

Arsenic Barium Borehole Date Depth Aluminum 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  

mg/kg 

- _ _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Antimony 

(Sb). t o t a l  

w / k g  

13. OOOOU 

(As), t o t a l  (Ea), t o t a l  

mg/kg mglkg 

7.7000 345. 8000 

11 .. 
.. .. 

Col luv ium - 1989 17.7500 1.8000* 2081 1.00 21663.00 

Eli2487 

EH2487 

EH2587 

EH2587 

EH2587 

EH2587 

EH2587 

EH2687 

EH2667 

EH2787 

EH2787 

EH2887 

EH2887 

07/08/87 

07/08/87 

061 18/87 

06/18/87 

06/18/87 

06/18/87 

06/18/87 

07/16/87 

07/16/87 

07/06/87 

07/06/87 

071 13/87 

0711 3/87 

0.00 - 2.43 

2.43 - 4.85 

.. .. .. 

.. .. .. 

.. 

.. 

.. 

.. 

.. 

.. 
1899 

.. 

.. 

4.6 

5.20 

3.5 

4.40 

1.9 

.. 

.. 

.. 

.. 

.. 

0.00 - 9.00 

0.00 - 9.00 

8.40 - 8.85 

9.50 - 10.40 

14.50 - 15.70 

15.70 

.. 
8.10 

.. 

.. 
.. 

.. 
.. 

0.30 - 2.50 

2.15 - 2.95 

17.8 24700 

.. 
.. 
.. 

.. 

.. 
.. 

10 

0.00 - 4.80 

4.80 - 10.00 

.. 

.. 
.. 
.. 

8.7 

0.8 

.. 

.. 
5.4 

2.2 

.. 

.. .. 

.. 

.. 
.. 
.. 

.. .. 
.. 

.. 

.. 
.. 

2.1 

.. 

.. 
0.00 - 0.90 

0.90 - 3.75 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  E - Present i n  l abo ra to ry  blank .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Number Sampled Increment ( f t .  

Cesium 

(CS) .  t o t a l  

mg/kg 

Chromlum 

( C r ) .  t o t a l  

w / k g  

Cobalt  Copper I r o n  

(Co), t o t a l  (CU). t o t a l  (Fe), t o t a l  

w l k g  w l k g  mglkg 

29991 .oo 15.9000" 26.7000 

Lead L1 t h l  um 

(Pb), t o t a l  (L I ) .  t o t a l  

mglkg m g / k  

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

Co l luv ium - 1989 

07/0e/87 0 .00  - 2.43 

o-rloe/e;l 2.43 - 4.85 

274.0000. 26.8000 26.4000 32.1000 

NR .. 
.. 

.. .. .. 

.. .. .. 
.. .. 
.. NR NR 

NR 

.. 
NR 

.. 
NR 

.. 

.. 
.. 
.. 
.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

06/18/87 0.00 - 9.00 

06/18/e7 0 . 0 0  - 9.00 

06/1e/e7 8.40 - 8.85 

0611e187 9.50 - 10.40 

06/18/87 14.50 - 15.70 

.. 

.. 
.. 
.. 

.. .. 

07/16/87 0.30 - 2.50 

07/16/87 2.15 - 2.95 

NR 

NR 

.. .. 
.. 

.. 

.. .. .. 

07/06/87 0 . 0 0  - 4.80 

07/06/87 4.80 - 10.00 

NR 

NR 

.. 

.. 
.. .. .. 

.. 
NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
NR 

NR 

07/13/87 0.00 - 0.90 

07/13/e7 0.90 - 3.75 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t l o n  l i m i t  

U - De tec t l on  L l m l t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  I n t e r v a l .  h ighes t  background va lue  

B - Present I n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  l n t e v a l  1 - No background da ta  a v a l l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Mercury Mo 1 y bd e n um Nicke l  Pot ass i um Selenium . Borehole Date Depth Magnesium Manganese 

Number Sampled Increment (ft.) (Mg). t o t a l  (Mn). t o t a l  (Hg), t o t a l  (Mo). t o t a l  (N i ) ,  t o t a l  (I: ),  t o t a l  (se). t o t a i  

w / k g  mglkg w / k g  mg/kg I w / k g  mg/kg m d k g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Co l luv ium - 1989 6 151.000 545.1000 0.4400* 32.7800 35.4000 2789.000 1.lOOOU 

-~ 

BH2487 07/08/87 0.00 - 2.43 

~ ~ 2 4 8 7  07/08/87 2.43 - 4.85 

.. 

.. 
.. 
.. 

.. 

.. 
NR .. 
NR .. 

.. 

.. 

3020 

.. 

.. 

8H2587 06/18/67 0.00 - 9.00 

BH2587 06/18/67 0.00 - 9.00 

BH2587 06/18/87 8.40 - 8.85 

BH2587 06/18/87 9.50 - 10.40 
BH2587 06/18/87 14.50 - 15.70 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

NR .. 
.. .. 
NR .. 
.. 36.10 

NR .. 

.. 

.. 

.. 

.. 

.. 

BH2687 07/16/87 0.30 - 2.50 

BH2687 07/16/87 2.15 - 2.95 

.. 

.. 
.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. 
.. 
.. 

BH2787 07/06/87 0.00 - 4.80 

BH2787 07/06/87 4.80 - 10.00 
.. 
.. 

.. 

.. 
.. 
.. 

NR 

NR 

.. 
.. 

.. 
.. 

.. 

.. 

.. 

.. 
~ ~ 2 8 8 7  07/13/87 0 . 0 0  - 0.90 

BH2887 07/13/87 0.90 - 3.75 

.. NR 

.. NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

NR - Ana ly te  no t  repo r ted  U - Detec t ion  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l ,  h ighes t  background value 

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  1 * No background data ava f l ab le  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Number Sampled Increment (tt.) 

-~ 
Upper Limit of  Tolerance Interval 

Colluvium - 1989 

8H2487 

8H2487 

BH2587 

8H2587 

BY2587 

BH2587 

8H2587 

8H2687 

8H2687 

8H2787 

8H2787 

BH2887 

BH2887 

07/08/87 

07/08/87 

06/18/87 

06/18/87 

06/18/87 

06/18/87 

06/18/87 

071 16/87 

07/16/87 

07/06/87 

07/06/87 

071 13/87 

071 13/87 

0.00 - 2.43 

2.43 - 4.85 

0.00 - 9.00 

0.00 - 9.00 

8.40 - 8.85 

9.50 - 10.40 

14.50 - 15.70 

0.30 - 2.50  

2.15 - 2.95 

0.00 - 4.80 

4.80 - 10.00 

0.00 - 0.90 

0.90 - 3.75 

NR - Analyte not reported 
J - Present below detection limit 

Silver 

(Ag), total 

mglkg 

Sodium 

(Na). total 

m9Ik9 

Strontium 

(Sr), total 

m d k g  

Thal 1 i um 

(11). total 

mg/kg 

Tin 

(Sn). Total 

mg/kg 

Vanadium 

(V  ),  total 

w l k g  

33.5000’ 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

3680.000* 

.. 

.. 

.. 

.. 

.. 

Zinc 

(Zn), total 

m9Ik.3 

111.1000 2.lOOOU 441.0000. 58.2000 98.1000 

.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. 
.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

NR 

NR 

.. 

.. 
.. 

.. 
.. 

NR 

NR 

.. 

.. .. 

.. 

.. 
.. .. 

.. 
NR 

NR 

.. 

.. 
.. 
.. 

U - Detection Limit (Analyte not detected in background) 

8 - Present In laboratory blank .. - not detected or value C tolerance inteval 1 - No background data available - When no tolerance interval, highest background value 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper Limit o f  Tolerance Interval 

Colluvium - 1989 

-~ 

BH2887 07/13/87 3.75 - 4.85 

BH2887 07/13/87 4 .85  - 5.90 

A1 umi num Antimony 

(Al). total (Sb). total 

mg/kg mg/kg 

21663.00 13.oooou 

.. .. 

.. .. 

Arsenic Barium 

(As), total (Ba). total 

W / k 9  mg I kg 

7.7000 345.8000 

7.9 .. 
.. .. 

Beryllium Cadmium Calcium 

(Be), total (Cd), total (Ca). total 

mg/kg mglkg m g l b  

17.7500 1.8000. 20811.00 

.. 

.. 
4.7 .. 
3.7 .. 

NR - Analyte not reported U - Detection Lfmit (Analyte not detected in background) " - When no tolerance interval, highest background value 

J - Present below detectlon limit B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

Colluvium - 1989 
-~ 

Cesium 

(CS). total 

m d k g  

274.0000. 

Chromium 

(Cr). total 

mg/kg 

26.8000 

Cobalt 

(CO). total 

w l k s  

15.9000. 

Copper 

(CU). total 

w l k g  

26.7000 

Iron 

(Fe), total 

w / k g  

29991 .OO 

NR 

NR 

.. 

.. 
.. 
.. 

.. .. 
.. 

Lead 

(Pb). total 

w / k g  

26.4000 

Lit h i um 

(Li). total 

w / k g  

32.1000 

.. 

.. 
NR 

NR 

NR - Analyte not reported 
J - Present below detection limit U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

B - Present in laboratory blank .. - not detected or value c tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper,Limit of Tolerance Interval 

Colluvium - 1909 

Magnesium 

(Mg). total 

w / k g  

Manganese 

(Mn). total 

mg/kg 

6151.000 

.. .. 

545.1000 

.. 

.. 

Me rc u ry 

(Hg), total 

m d k g  

Molybdenum 

(Mo). total 

m d k g  

0.4400. 32.7000 

.. 

.. 
NR 

NR 

Nickel 

(Ni). total 

w / k g  

Potassium 

(K ), total 

mg/kg 

35.4000 

.. 

.. 

Sel en i urn 

(Sa). total 

w l k g  

2709.000 1.lOOOU 

.. .. 

NR - Analyte not reported U - Detectlon Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-- 
Upper Limit of Tolerance Interval 

Colluvium - 1989 

042887 07/13/87 3.75 - 4.85 

0 ~ 2 8 8 7  07/13/87 4.85 - 5.90 

Silver Sodium 

(Ag), total (Na). total 

mg/kg mg/kg 

33.5000* 3680.000" 

.. .. 
.. .. 

Strontium 

(Sr). total (Tl), total 

Tha 1 1 1 um 

w / b  m9/kg 

111.1000 2.lOOOU 

.. .. 
.. .. 

Tin Vanadium Zinc 

(Sn). Total (V ),  total (Zn). total 

m d k 9  w / k g  w / k g  

441.0000. 58.2000 98.1000 

NR 

NR 

.. 

.. 
.. 
.. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 
J - Present below detection limit 8 - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM, 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-- 
Upper Llrnit o f  Tolerance Interval 

Colluvium - 1989 
-~ 

BH2487CO 07/08/87 

~ ~ 2 4 8 7 ~ 0  07/08/87 

BH2587CO 06/18/87 

BH2587CO 06/18/87 

~ ~ 2 5 8 7 ~ 0  06/18/87 

~ ~ ~ 5 8 7 ~ 0  06/18/87 

BH2587CO 06/18\87 

BH2687CO 07/16/87 

B K " 4 ' . . 0  07/16/87 

BH2787CO 07/06/87 

~ ~ 2 7 8 7 ~ 0  07/06/87 

BH2887CO 07/13/87 

~ ~ 2 8 8 7 ~ 0  07/13/87 

BH2887CO 07/13/87 

0.00 - 2.43 

2.43 - 4.85 

0.00 - 9.00 

0.00 - 9.00 

8.40 - 8.85 

9.50 - 10.40 
14.50 - 15.70 

0.30 - 2.50 

2.15 - 2.95 

0.00 - 4.80 

4.80 - 10.00 

0.00 - 0.90 

0.90 - 3.75 

3.75 - 4.85 

NR - Analyte not reported 
J - Present below detection limlt 

Nitrate+ 

Nitrite-Nitrogen 

HG/KG 

PH 

pH Unit 

Sulfide 

MGIKG 

4.2740 9.4800 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

5.0000. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Oetectlon Llmit (Analyte not detected in background) 
B - Present in laboratory blank .. - not detected or value tolerance lnteval I - No background data available - When no tolerance interval, hlghest background Value 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Borehole Date Depth 

Ni trate4 

Nitrite-Nitrogen PH Sulfide 

Number Sampled Increment (ft.) MG/KG pH Unit MG/UG 

-~ 
Upper Limit of Tolerance Interval 

Colluvium - 1989 4.2740 9,.4800 5.0000. 

-~ 

BH2887CO 07/13/87 4.85 - 5.90  NR .. .. 

NR - Analyte not reported 
J - Present below detection limit 

U .I Detection Limit (Analyte not detected In background) " - When no tolerance interval. highest background value 

B - Present In laboratory blank .. - not detected or value tolerance Inteval I - No background data availabla 



I 

Total Radiochemistry Results for Boreholes at operable Unit No. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLWIUM 

Boreho le  Date  Depth 

Number Sampled Increment  (ft.) 

-- 
Upper L i m i t  o f  To le rance I n t e r v a l  

C o l l u v i u m  - 1989 

Gross Beta Uranium 233, 234 Uranium 235 

P C i h  PCi lS  PCi lS  

Gross Alpha 

PCi lS  

51.7100 35..1350 1.7590 0.1690 

EH2487CO 07/08/87 

BH2487C0 07/08/87 

0.00 - 2.43 

2.43 - 4.85 

300 2 40 

.. 

.. 

.. 

.. 

.. 

.. 

190 30 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. NR 

NR 

.. 
37 2 6 

.. 

.. 

.. EH2587CO 06/18/87 

EH2587CO 06/18/87 

EH2587CO 06/18/67 

EH2587CO 06/18/87 

EH2587CO 06/18/87 

0.00 - 9.00 

0.00 - 9.00 

8.40 - 8 .85  

9.50 - 10.40 

14.50 - 15.70 

NR 

NR 

NR 

NR 

NR 

.. 

EH2687CO 07/16/87 

BH2687CO 07/16/87 

0.30 - 2.50 

2.15 - 2.95 

NR 

NR 

.. .. 
.. 

BH2787CO 07/06/87 

BH2787C0 07/06/87 

0.00 - 4.80 

4.80 - 10.00 

NR 

NR 

.. 

.. .. 

BH2887CO 07/13/87 

EH2887CO 07/13/87 

BH2887CO 07/13/87 

BH2887C0 07/13/87 

0.00 - 0.90 

0.90 - 3.75 

3.75 - 4.85 

4.85 - 5.90 

NR 

NR 

NR 

NR 

.. 

.. .. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h j g h e s t  background v a l u e  

.. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  J - Present  below d e t e c t i o n  l i m i t  E - Present  i n  l a b o r a t o r y  b l a n k  

" * *  - I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLUVIUM 

Uranium 238 

PCi/9 

Strontium 89.90 

PCi/9 

Plutonium 239 

PCil9 

Americium 241 

PCiI9 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of  Tolerance Interval 

Colluvium - 1989 

-~ 
0.7760 0.0230 0.00001 1.6750 

BH2487CO 07/08/87 

BH2487CO 07/08/87 

0.00 - 2.43 

2.43 - 4.85 

94 2 6 

.. 
I1 2 2 

0.01 2 0.04 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0 . 8  2 0 . 5  

.. 

.. 

.. 

.. 

.. 

BH2587CO 06/18/87 

BH2587CO 06/18/87 

BH2587CO 06/18/87 

BH2587CO 06/18/87 

BH2587CO 06/18/67 

0.00 - 9.00 

0.00 - 9.00 

8.40 - 8.85 

9.50 - 10.40 

14.50 - 15.70 

0.06 2 0.07 

3.2 2 0 .4  

0 . 0 8  2 0.07 

0.13 2 0.10 

0.04 2 0.07 

.. 
0.22 2 0.18 

.. 

.. 

.. 

.. 

.. .. 

BH2687CO 07/16/87 

BH2687CO 07/16/87 

0.30 - 2.50  

2.15 - 2.95 

83 2 2 

.. 
12 2 1 

0.09 2 0.18 

.. 

.. 

BH2787CO 07/06/87 

BH2787CO 07/06/87 

0.00 - 4.80 

4.80 - 10.00 

3 .8  2 0 .4  

0 . 0 8  2 0.08 

0.44 2 0.15 .. 
.. 

BH2887CO 07/13/87 

BH2887CO 07/13/87 

BH2887C0 07/13/87 

BH2887CO 07/13/87 

0.00 - 0.90 

0.90 - 3.75 

3.75 - 4.85 

4 .85  - 5.90 

2 .0  2 0 .3  

.. 
0.06 2 0.14 

0.03 2 0.10 

0.24 2 0.17 

0.02 2 0.04 

0.10 2 0.14 

.. 

.. 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Limft (Analyte not detected in background) - When no tolerance Interval. highest background value 

J - Present below detection limit 8 - Present In laboratory blank .. - not detected or value C tolerance Inteval I - No background data available .." Insufficient Sample for Radiochemistry Analyses 1 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD COLLWIUM 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi /g  

T r i t i u m  

pC1 /ml 

Radium 226 

P c i l g  

Radlum 228 

PCi/!3 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

C o l l u v i u m  - 1989 0.1130 0.2990 2.5920 3.8180 

BH2487CO 07/08/87 0.00 - 2.43 

BH2487CO 07/08/87 2.43 - 4.85 

.. 

.. 

BH2587CO 06/18/87 0.00 - 9.00 .. 

BH2587CO 06/18/87 8.40 - 8.85 .. 
BH2587CO 06/18/07 9.50 - 10.40 .. 
BH2587CO 06/18/87 14.50 - 15.70 .. 

BH2587CO 06/18/87 0.00 - 9.00 1.4 2 0.8 

BH2687CO 07/16/67 0.30 - 2.50 1.3 2 ' 2 . 0  

BH2687CO 07/16/87 2.15 - 2.95 0.6 2 1.0 

BH2787CO 07\06/87 0.00 - 4.80 

BH2787CO 07/06/67 4.80 - 10.00 

.. 

.. 

BH2887CO 07/13/87 0.00 - 0.90 0.3 2 0.1 

BH2887CO 07/13/87 0.90 - 3.75 .. 

BH2887CO 07/13/87 4.85 - 5.90 .. 
BH2887CO 07/13/87 3.75 - 4.85 1.8 2 1.7 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses .." . 



APPENDIX A-1.3 

OPERABLE U N I T  NO. 2 

903 PAD AREA 

S O I L  SAMPLING RESULTS 

CLAYSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD CLAYSTONE 

Borehole Date Depth A1 umi num Antimony 

Number Sampled Increment (ft .) (A l ) ,  t o t a l  (Sb). t o t a l  

mglkg m g / b  

- _ _ _  
Upper L i m i t  o f  To le rance I n t e r v a l  

Arsen ic  

(As), t o t a l  

ms lks  

15.0500 

Barium B e r y l  1 ium Cadmium Calcium 

(Ea), t o t a l  (Be), t o t a l  (Cd), t o t a l  (Ca), t o t a l  

m 9 l b  mg/kg m d k g  mg/kg 

C lays tone - 1989 13495.00 16.2000' 240.1000 11.8000 1.lOOOU 10183.00 

07/09/87 

07/09/87 

07/07/87 

07/07/87 

07/08/87 

07/08/87 

07/08/87 

06/18/87 

06/18/87 

071 16/87 

07/06/87 

8H2287 

8H2287 

BH2387 

BH2387 

BH2487 

8H2487 

BH2487 

OH2587 

BH2587 

BH2687 

BH2787 

18.40 - 20.60 .. 
22.20 - 23.35 .. 

.. 
.. 

.. .. .. .. 
.. .. .. .. 

14700 

.. 
7.20 - 8.20 

11.20 - 11.85 

3.8 

1.4 

.. .. 
.. .. 

8 . 0 0  - 8.30 

8.30 - 8.90 

10.00 - 10.90 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 
.. 
.. 

.. 

.. 
2.6 

.. 
17300 

18.50 - 19.30 

19.70 - 20.50 

.. 

.. 
.. 
.. 

.. 
20 

.. 

.. 
.. 
.. 

3.80 

2.6 

.. 

.. 

.. 

.. 

1.8 

2.0 

6.00 - 6.90 

13.00 - 14.40 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  l n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Values Greater than Upper Limit of Tolerance Interval* Reported for 

903-PAD CLAYSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m l t  o f  Tolerance I n t e r v a l  

Claystone - 1989 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. 
NR .. .. 

Ceslum Chromlum Cobalt  

( C a ) ,  t o t a l  ( C r ) .  t o t a l  (Co). t o t a l  

m9lkg m9/kg mglkg 

Copper 

(Cu). t o t a l  

m g / b  

I r o n  Lead L1 t h l  um 

(Fe). t o t a l  (Pb). t o t a l  (L l ) ,  t o t a l  

w / k g  mg/kg m d k g  

212. oooou 16.5700 29.7000" 30.6200 41295.00 34.5000 33.3700 

07 109 187 

07/09/87 

07 107 187 

07 107 187 

07 108 187 

07/08/87 

07/08/87 

06/18/87 

06 118 187 

07/16/87 

07 106 187 

18.40 - 20.60 

22.20 - 23.35 

NR 

NR 

.. 

.. 
.. 
.. 

NR 

NR 

BH2287 

8H2287 

BH2387 

BH2387 

Eli2487 

BH2487 

BH2487 

BH2587 

BH2587 

BH2687 

BH2787 

.. 
.. .. .. 

7.20 - 8 . 2 0  

11.20 - 11.85 
NR 

NR 

.. 

.. 
NR 

NR 

.. 

.. .. .. .. 

8.00 - 8.30 

8.30 - 8.90 

10.00 - 10.90 

.. 

.. 
.. .. NR 

.. 

18.50 - 19.30 

19.70 - 20.50  

NR 

NR 

.. 
.. 

.. 

.. 
NR 

NR .. .. .. 

NR 

NR 

.. 

.. 

NR 

NR 

6.00 - 6.90 

13.00 - 14.40 17 

NR - Ana ly te  no t  repo r ted  

J - Present below d a t e c t l o n  l l m i t  

U - De tec t l on  L l m l t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  I n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  l n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No..2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

Borehole Date Depth 

Number Sampled Increment (ft .) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

Magnesium 

(Mg). t o t a l  

mg/kg 

4896.000 

BH2287 

BH2287 

BH2387 

BH2387 

BH2487 

BH2487 

BH2487 

BH2587 

BH2587 

BH2687 

BH2787 

Manganese Mercury 

(Mn). t o t a l  (Hg). t o t a l  

mg1k.g m d k g  

Molybdenum 

(Ho). t o t a l  

m d k g  

N i c k e l  

( N i ) ,  t o t a l  

m d k g  

656.0000 0.3500. 

07/09/87 

07/09/87 

07/07/87 

07/07/87 

07/08/87 

07/08/87 

07/08/87 

06/18/87 

06/18/87 

07/16/87 

07/06/87 

18.40 - 20.60 
22.20 - 23.35 

7.20 - 8.20 

11.20 - 11.85 

8.00  - 8.30 

8.30 - 8.90 

10.00 - 10.90 

18.50 - 19.30 
19.70 - 20.50 

6.00 - 6.90 

13.00 - 14.40 

.. .. 

.. .. 

.. .. 

.. .. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 
.. .. .. 

.. 

.. 
.. 
.. 

.. .. .. 

.. .. .. 

33.6800 56.9500 

NR 

NR 

NR 

NR 

.. 

.. 

.. 
.. 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
.. 

Potasslum Selenium 

(K ) ,  t o t a l  (Sa), t o t a l  

mglkg mg/kg 

1400.000' 1.lOOOU 

.. .. 

.. .. 

.. 

.. .. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - Ana ly ta  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) 

B - Present i n  l a b o r a t o r y  b lank  

" - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

.. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a l l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD CLAYSTONE 

Stront 1 um 

(Sr), total 

w / k g  

Tha 1 1 1 urn 

(Tl). total 

w l k g  

Zinc 

(Zn). total 

Vanadium Tin 

(Sn), Total (V ),  total 

mg/kg mglkg w / k g  

Borehole Date Depth Silver Sod 1 um 

Number Sampled Increment (ft.) (Ag), total (Na), total 

w l k g  mg/kg 

-~ 
upper Limit of Tolerance Interval 

Claystone - 1989 144.4200 2.lOOOU 18.7000" 1060. OOOU 274.0000" 47.7000 106.7000 

18.40 - 20.60 

22.20 - 23.35 
.. 
.. 

NR 

NR 

.. 

.. 
.. 
.. 

07/09/87 

07 109187 

07/07/87 

07/07/87 

07/08/87 

07/08/87 

07/08/87 

06/18/87 

06/18/87 

07/16/87 

07/06/87 

.. 
.. 

.. 

.. 

.. 

7.20 - 8.20 

11.20 - 11.85 

.. .. .. 
.. 

NR 

NR 

.. 

.. 
.. 
.. 

8 . 0 0  - 8 .30  

8.30 - 8.90 

10.00 - 10.90 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 
NR 

NR 

.. 

.. .. 

18.50 - 19.30 

19.70 - 20.50 

.. 

.. 
.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. .. .. 

NR .. 

.. NR 

.. 

.. 

6.00 - 6.90 .. .. .. .. 

13.00 - 14.40 .. .. .. .. 

NR - Analyte not reported U - Detection Limit (Analyts not detected in background) - When no tolerance Interval, highest background value 

J - Present below detection limit 8 - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for 

903-PAD CLAYSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-- 
Upper L i m l t  of  Tolerance I n t e r v a l  

Claystone - 1989 

BH2887 07/13/87 8.80 - 9.00 

BH2887 07/13/87 11.00 - 12.00 

BH3087 06/16/87 24.50 - 25.20 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

Values Greater than Upper Limit of Tolerance Interval* 

Aluminum Antimony Arsenic Barium 

( A l ) ,  t o t a l  (Sb). t o t a l  (As), t o t a l  (Ba), t o t a l  

m g l b  mglkg mglkg mglkg 

13495.00 16.2000* 15.0500 240.1000 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. 

.. .. .. .. 

Bery l  1 ium Cadmi um 

(Be). t o t a l  (Cd), t o t a l  

mg/kg mglkg 

11.8000 1.lOOOU 

.. 2.1 

.. 4.0 

Ca 1 c i  urn 

(Ca). t o t a l  

mglkg 

10183 .OO 

10500 

.. 

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

B - Present I n  l abo ra to ry  b lank  .. - n o t  de tec ted  o r  va lue  c to le rance l n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval+ 

903-PAD CLAYSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Llmlt of Tolerance Interval 

Claystone - 1989 
-~ 

BH3087 06/16/87 

8.80 - 9.00 

11.00 - 12.00 

24.50 - 25.20 

NR - Analyte not reported 
J - Present below detectlon llmlt 

Ceslum Chromlum Cobalt Copper 

(CS), total (Cr). total (CO). total (CU). total 

mglkg w / k g  mg/kg w l k g  

212.0000u 16.5700 29.7000' 30.6200 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. .. 

NR .. .. .. 

Iron 

(Fe), total 

mglkg 

Lead 

(Pb), total 

mglkg 

41295.00 

.. 

.. 

34.5000 

Ll t hi um 

(Li), total 

mglkg 

33.3700 

.. NR 

NR 

U - Dstectlon Llmlt (Analyte not detected In background) - When no tolerance lnterval. hlghest background value 

B - Present In laboratory blank .. - not detected or value < tolerance lnteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD CLAYSTONE 

Borehole Date Depth Magnesium Manganese Mercury Molybdenum N i c k e l  Pot ass i um Sal e n i  um 

Number Sampled Increment (ft.) (Mg), t o t a l  (Mn). t o t a l  (Hg). t o t a l  (Mo), t o t a l  ( N i ) .  t o t a l  (K ), t o t a l  (Se). t o t a l  

m9/k9 v / k s  mg/kg m d k g  ms lks  mg/kg mg/kg 

- _ _ _  
Upper L l m i t  of  Tolerance I n t e r v a l  

C lays tone - 1989 4896.000 656.0000 0.3500. 33.6800 56.9500 

\ 

1.lOOOU 1400.000' 

BH2887 07/13/87 8.80 - 9.00 

81-12887 07/13/87 11.00 - 12.00 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. NR .. .. .. 

BH3087 06/16/87 24.50 - 25.20 .. .. .. NR .. .. .. 

I 'NR - Ana ly te  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

J * Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD CLAYSTONE 

Borehole Date Depth S i l v e r  Sodium S t  r o n t  i um Thal 1 i urn 

Number Sampled Increment (ft.) (Ag). t o t a l  (Na), t o t a l  (Sr) .  t o t a l  ( T l ) ,  t o t a l  

rnglkg rnglkg m s l  kg m g h  

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

Claystone - 1989 

07/13/87 

07/13/87 

06 / 16/87 

18.7000" 1060. OOOU 144.4200 2.lOOOU 

8.80 - 9.00 INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

11.00 - 12.00 .. .. .. 

24.50 - 25.20 .. .. .. 

.. 

.. 

T l n  Vanadium Zinc 

(Sn), To ta l  (Zn). t o t a l  (V ), t o t a l  

mglkg m d k g  w l k g  

274.0000" 47.7000 106.7000 

NR 

NR 

.. 

.. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  f n  background) - When no to le rance  f n t e r v a l .  h ighes t  background va lue  

J - Present below de tec t i on  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

N i t r a t e +  

Boreho le  Date Depth N i t r i t e - N i t r o g e n  PH S u l f i d e  

Number Sampled Increment (ft.) HGJKG pH U n i t  HGJKG 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-- 

BH2287CL 07/09/87 

BH2287CL 07/09/87 

BH2387CL 07/07/87 

BH2387CL 07/07/87 

BH2487CL 07/08/87 

BH2487CL 07/08/87 

BH2487CL 07/08/87 

BH2587CL 06/18/87 

BH2587CL 06/18/87 

BH2687CL 07/16/87 

2.0000* 10.1400 5.0000* 

18.40 - 20.60 

22.20 - 23.35 

7.20 - 8.20 

11.20 - 11.85 

8.00 - 8.30 

8.30 - 8.90 

10.00 - 10.90 

18.50 - 19.30 

19.70 - 20.50 

6.00 - 6.90 

BH2787CL 07/06/87 13.00 - 14.40 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. .. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. .. 

.. .. 

.. 200 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) 

E - Present I n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  e t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  

- When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

N i t r a t e +  

Boreho le  Date Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment (ft.) HG/KG pH U n i t  

Sul  f i d e  

MG/KG 

-~ 
Upper L l m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 2.0000* 10.1400 5.0000* 

BH2887CL 07/13/87 8.80 - 9.00 

BH2887CL 07/13/87. 11.00 - 12.00 

BH3087CL 06/16/87 24.50 - 25.20 

NR 

NR 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. .. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m l t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Preaent i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi /g  

Gross Beta 

P C i h  

Uranium 233. 234 Uranium 235 

PCi/!3 p c i / g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-~ 
46 .OOOO’ 32.0000” 1.7000. 0.3000. 

EH2287CL 07/09/87 

EH2287CL 07/09/87 

NR. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

18.40 - 20.60 

22.20 - 23.35 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. .. 

.. 

.. 

.. .. 
.. 

7.20 - 8 .20  

11.20 - 11.85 

EH2487CL 07/08/87 

EH2487CL 07/08/87 

EH2487CL 07/08/87 

8.00  - 8.30 

8.30 - 8.90 

10.00 - 10.90 

.. 

.. 
.. 
.. 

EH2587CL 06/18/87 

EH2587CL 06/18/87 

18.50 - 19.30 

19.70 - 20.50 

.. 
33 2 6 

.. 

EH2687CL 07/16/87 6.00 - 6.90 .. .. 

EH2787CL 07/06/87 13.00 - 14.40 .. 

EH2887CL 07/13/87 

BH2887CL 07/13/87 

8.80 - 9.00 

11.00 - 12.00 

2.8 2 0.5 

2 .8  2 0 . 5  

.. 

.. 

EH3087CL 06/16/87 24.50 - 25.20 .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  E - Present i n  l a b o r a t o r y  b l a n k  .. I n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses ... 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

Uranium 238 

pCi /g  

S t ron t ium 89.90 

PCi l9  

Plutonium 239 

pCi/g 

Americium 241 

pCi /g  

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Claystone - 1989 
-~ 

0.0000 I 1.4000" 0.7000* 0.0100* 

18.40 - 20.60 
22.20 - 23.35 

0.03 2 0.13 
0.06 2 0.08 

.. 

.. 
.. 
.. 

.. 

.. 

~ ~ 2 3 8 7 ~ ~  07/07/87 

BH2387CL 07/07/87 

7.20 - 8.20 

11.20 - 11.85 
0.09 2 0.10 
0.03 2 0.10 

0.10 2 0.15 .. 
.. 

.. 

.. 

~ ~ 2 4 8 7 ~ ~  07/08/87 

~ ~ 2 4 8 7 ~ ~  07/08/87 

BH2487CL 07/08/07 

8.00 - 8.30 

8.30 - 8.90 

10.00 - 10.90 

0.09 2 0.14 

0.09 2 0.14 
0.07 2 0.09 

0.02 2 0.07 
0.02 2 0.07 
0.01 2 0.04 

.. 

.. 

.. 

.. 

.. 

.. 

18.50 - 19.30 
19.70 - 20.50 

0.10 2 0.08 
0.15 2 0.12 

.. 

.. 
. .. 
.. .. 

0.03 2 0.17 BH2687CL 07/16/87 6.00 - 6.90 .. .. .. 

13.00 - 14.40 0.21 2 0.13 0.02 2 0.09 .. .. 

8.80 - 9.00 

11.00 - 12.00 
1.8 2 0.4 
1.8 2 0.4 

1.0 2 0.6 
1.0 2 0.6 

0.82  2 0.32 
0.82 2 0.32 

0.18 2 0.12 
0.18 2 0.12 

BH3087CL 06/16/87 24.50 - 25.20 0 . 0 8  2 0.08 0.02 2 0.17 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  8 - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  value < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD CLAYSTONE 

Cesium 137 

PCl I9  

T r l  t i um 

pCi/ml 

Radium 226 

PC1/9 

Radium 226 

PCi I9  

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Claystone - 1989 

-~ 
1.3000. 1.6000" 0.0000* 0.2800* 

6H2287CL 07/09/67 

6H2287CL 07/09/87 

18.40 - 20.60 

22.20 - 23.35 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
1.2 2 0.9 

.. 

.. 

.. 
6H2387CL 07/07/87 

6H2387CL 07/07/87 

7.20 - 8.20 

11.20 - 11.85 

0 .1  2 0.6 

.. 

6 ~ 2 4 8 7 ~ ~  07/08/87 

6H2487CL 07/08/67 

BH2487CL 07/08/87 

8.00 - 8.30 

8.30 - 8.90 

10.00 - 10.90 

1.1 2 1.2 

1.1 1.2 

0.4 2 0.8 . 

.. 

.. 

6H2587CL 06/18/87 

6H2587CL 06/18/87 

18.50 - 19.30 

19.70 - 20.50 

.. 
3.1 2 0.7 

.. 

.. 

6H2687CL 07/16/87 6.00 - 6.90 .. 

6H2787CL 07/06/87 13.00 - 14.40 .. 

6H2887CL 07/13/87 

6H2887CL 07/13/87 

8.80 - 9.00 

11.00 - 12.00 

0.5 2 1.6 

0.5 2 1.6 

.. 

.. 

6H3087CL 06/16/87 24.50 - 25.20 0.4 2 0.8 .. 

NR - Ana ly te  n o t  repo r ted  U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  6 - Present I n  l abo ra to ry  b lank  .. - no t  de tec ted  or va lue  c t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses ..* 
I 



APPENDIX A-1.4 

OPERABLE UNIT NO. 2 

m 
903 PAD AREA 

SOIL SAMPLING RESULTS 

SANDSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for 

903-PAD SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 

BH2987 06/12/87 15.70 - 16.80 

~ ~ 2 9 8 7  0 6 ~ 1 2 ~ 8 7  17.50 - 18.50 

Values Greater than Upper Limit of Tolerance Interval* 

A1 umlnum 

(Al), total 

mg/kg 

10300.00' 

.. .. 

Antlmony Arsen 1 c 

(Sb). total (As), total 

mg/kg w / k g  

12. 800OU 3.6000. 

.. .. 

.. 4.9 

Barium Beryl 1 i um 

(Ba), total (Be), total 

mg/kg mg/kg 

165.0000" 2.2000" 

.. .. 
.. .. 

Cadmium 

(Cd), total 

mg/kg 

1.1000u 

.. 
2 . 0  

Ca 1 c i um 

(Ca), total 

m g / b  

5940.000. 

.. 

.. 

NR - Analyte not reported 
J * Present below detectlon limlt 

U - Detection Llmlt (Analyte not detected in background) - When no tolerance Interval. highest background value 
B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data avallable 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth ' 

Number Sampled Increment (ft. 

- _ _ _  
Upper Limit o f  Tolerance Interval 

Sandstone - 1989 

0H2987 06/12/87 15.70 - 16.80 

BH2987 06/12/07 17.50 - 18.50 

NR - Analyte not reported 
J - Present below detection limit 

Cesium Chromi urn Cobalt Copper Iron 

(Fe),  total (CS). total (Cr). total (CO). total (CU). total 

w / k g  mg/kg W l k 9  m g l b  mglkg 

213. OOOOU 10.7000' 20.5000. 19.6000. 12300.00" 

NR .. 
NR .. 

.. .. .. 
.. .. 20460 

Lead 

(Pb), total 

mglkg 

Lit h i um 

(Li), total 

m d k g  

13.4000. 

.. 
24.6 

7.0000. 

NR 

NR 

U - Detection Limit (Analyte not detected in background) - W h e n  no tolerance interval, highest background value 

B - Present in laboratory blank .. - not detected or value -z tolerance lnteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth Magnesium Manganese Mercury 

Number Sampled Increment (ft.) (Mg). t o t a l  (Mn). t o t a l  (Hg). t o t a l  

m9lkg m d k g  mg/kg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 2520.000' 305.0000" 0.2700. 

-~ 

BH2987 06/12/87 15.70 - 16.80 

BH2987 06/12/87 17.50 - 18.50 

.. 

.. 
0.9 

0.5 

Molybdenum 

(Mo). t o t a l  

w / k g  

N icke l  

(NI ) .  t o t a l  

mglkg 

11.2000' 14.3000' 

NR 

NR 

.. 
.. 

Selenium 

(Se). t o t a l  

Pot ass 1 urn 

(K ) ,  t o t a l  

mglkg m g / b  

1070.000U 1.lOOOU 

.. .. 
.. 

NR - Ana ly te  no t  repo r ted  U - Oetec t ion  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below de tec t i on  l l r n i t  B - Present i n  l abo ra to ry  b lank  _ .  - n o t  de tec ted  o r  va lue  e t o le rance  l n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth S i  1 ve r  

Number Sampled Increment (ft.) (Ag), t o t a l  

m9Ik9 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 12.7000. 

- _ _ _  

b-;Ya7 06/12/87 15.70 - 16.80 

BH2987 06/12/87 17.50 - 18.50 .. 

Sod i um 

(Na), t o t a l  

m9lk9 

1070. OOOU 

.. 
.. 

St ron t ium T h a l l  lum 

(Sr) .  t o t a l  ( T l ) .  t o t a l  

m g / b  m d k g  

69.2000. 2.2000u 

.. .. 
.. .. 

T i n  Vanadium Zinc 

(Sn), To ta l  (V  ) ,  t o t a l  (Zn). t o t a l  

m d k g  m9Ik9 mglkg 

268.0000* 22.2000. 79.9000. 

NR .. .. 
NR 49 .. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present I n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background data a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 

BH2987SA 06/12/87 15.70 - 16.80 

BH2987SA 06/12/87 17.50 - 18.50 

N i t r a t e +  

N i t r i t e - N i t r o g e n  PH 

MG/KG pH U n i t  

S u l f i d e  

MG / KG 

2.0000* 1.9000" 9.2000' 

NR 

NR 

.. 

.. 
.. 
.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi /g  

Gross Beta 

PCi/!J 

Uranium 233, 234 Uranium 235 

P c i l s  PCi lS  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 37 .OOOO* 29.0000" 0.8000* 0.1000' 

-- 

BH2987SA 06/12/87 15.70 - 16.80 

BH2987SA 06/12/67 17.50 - 18.50 

.. 

.. 
.. 
.. 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses *.. 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi/g 

Strontium 89.90 

PCil9 

Plutontum 239 

PCiI9 

Americium 241 

PCi/9 

-~ 
Upper Limit o f  Tolerance Interval 

Sandstone - 1989 1.0000* 0.4000* 0.0100- 0.0000 I 

BH2987SA 06/12/07. 15.70 - 16.80 

BH2987SA 06/12/87 17.50 - 18.50 

.. 

.. 
0.02 2 0.08 0.05  0.07 

0.06 2 0.08 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval. highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value c tolerance inteval 1 - No background data available ... Insufficient Sample for Radiochemistry-Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

903-PAD SANDSTONE 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCl/g 

Trl t ium 

pCi/ml 

Radlum 226 

PCl/9 

Radlum 228 

PCi/9 

-~ 
Upper Limit o f  Tolerance Interval 

Sandstone - 1989 0.0000" 0.3900. 1.0000* 1.1000* 

BH2987SA 06/12/87 15.70 - 16.80 0.7 2 0.9 
BH2987SA 06/12/87 17.50 - 18.50 .. 

NR 

NR 

NR 

NR 

NR - Analyte not reported U - Detectlon Limlt (Analyte not detected In background) * - When no tolerance interval. hlghest background value 

J - Present below detection limit B - Present In laboratory blank .. - not detected or value < tolerance inteval 1 - No background data avallsble 
* * *  - Insufficient Sample for Radlochemistry Analyses 



APPENDIX A-2 

OPERABLE UNIT NO. 2 

MOUND AREA 

SOIL SAMPLING RESULTS 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



I 

/ 

APPENDIX A-2.1 

OPERABLE U N I T  NO. 2 

MOUND AREA 

S O I L  SAMPLING R E S U L T S  

ROCKY FLATS ALLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Bery l  1 1 um 

(Be), t o t a l  

mglkg 

Depth A1 umi num Borehole Date 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  

mg/kg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Earlurn 

(Ea), t o t a l  

w / k g  

155.8000 

Cadmium Calcium 

(Cd). t o t a l  (Ca). t o t a l  

mg/kg mglkg 

3.2000. 43079.00 

.. 

.. 

.. 

Antimony Arsen ic  

(Sb), t o t a l  (As), t o t a l  

mg/kg w / t g  

RF A l l uv ium - 1989 11.2700 25312.00 12.1000u 15.8600 

.. 

.. 

.. 

.. 

.. 

.. 

Eli3187 

EH3187 

EH3187 

EH3287 

EH3287 

6,13287 

.--3287 

08/04/87 

08/04/87 

08/04/87 

08/03/87 

08/03/87 

08/03/87 

08/03/87 

0.00 - 11.70 

0.00 - 11.70 

11.70 - 12.60 

.. 

.. 

.. 
.. 
.. .. .. 

0.00 - 6.00 

8 . 0 0  - 15.00 

8.00  - 15.00 

15.10 - 16.20 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

EH3387 07/30/87 0.00 - 4.00 

EH3387 07/30/87 7.80 - 14.70 

Eli3387 07/30/87 7.80 - 14.70 

BH3387 07/30/87 14.70 - 15.90 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

3.7 

.. 
.. 

.. 

.. 

.. 

.. 

. .  .. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

116000 

.. 

.. 

EH3487 07/29/87 0.00 - 8 . 0 0  

EH3487 07/29/87 6.60 - 8.00 

EH3487 07/29/87 8 . 0 0  - 14.70 

Et43487 07/29/87 8.00  - 14.70 

.. 

.. 
70600 

.. 

.. 
.. 
.. 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

I r o n  Lead 

(Fe), t o t a l  (Pb), t o t a l  

mg/kg m d k g  

L i t h i u m  

( L i ) ,  t o t a l  

m9Jk-3 

Borehole Date Depth Cesium C hromi um Coba l t  Copper 

Number Sampled Increment (ft.) (Cs), t o t a l  ( C r ) .  t o t a l  (Co). t o t a l  (CU), t o t a l  

mglk9 m d k g  m d k g  mg/kg 

- _ _ _  
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 
44.4000 202. oooou 37.9000 18.2000' 20.0300 22916.00 18.0400 

BH3187 08/04/87 

81.13187 08/04/87 

BH3187 08/04/87 

0.00 - 11.70 

0.00 - 11.70 

11.70 - 12.60 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. .. 

.. .. 

.. .. 

8113287 08/03/87 

BH3287 08/03/87 

BH3287 08/03/87 

BH3287 00 103 187 

0.00  - 8.00 

0.00 - 15.00 

8 . 0 0  - 15.00 

15.10 - 16.20 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. .. .. 

BH3387 07/30/87 0.00 - 4.00 

EH3387 07/30/87 7.80 - 14.70 

BH3387 07/30/87 7.80 - 14.70 

BH3307 07/30/87 14.70 - 15.90 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

NR 

NR 

NR 

NR 

.. 

.. .. 
.. 
.. .. .. .. 

BH3487 07 129 187 

BH3407 07 129 187 

BH3407 07/29/87 

EH3407 07/29/87 

0.00  - 8.00  

6 .60  - 8 . 0 0  

8 .00  - 14.70 

8.00  - 14.70 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole D a t e .  Depth Magnesium Manganese Mercury N i c k e l  Potassium Selenium Molybdenum 

Number Sampled Increment (ft.) (Mg), t o t a l  (Mn). t o t a l  (Hg). t o t a l  (Mo). t o t a l  (N i ) .  t o t a l  (Se). t o t a l  (K ),  t o t a l  

w / k g  mglkg m d k g  m g l b  mglkg mglkg mglkg 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 4425.000 422.9000 0.5800. 38.6500 43.2700 3336.000 0.7700U 

BH3187 

BH3187 

BH3187 

BH3287 

BH3287 

BH3287 

BH3287 

BH3387 

BH3387 

BH3387 

BH3387 

08/04/87 0.00 - 11.70 .. .. .. NR . . .  .. .. 
08/04/87 0.00 - 11.70 .. .. .. NR .. .. .. 
08/04/87 11.70 - 12.60 .. .. .. NR .. .. .. 

08J03/87 0.00 - 8.00  

08/03/87 8 . 0 0  - 15.00 

08/03/87 8 .00  - 15.00 

08/03/87 15.10 - 16.20 

07/30/87 0.00 - 4.00 

0- '311 57 7.80 - 14.70 

0' t . .  $7 7 .80  - 14.70 

07liO.57 14.70 - 15.90 

BH3487 07/29/87 

BH3487 07/29/87 

BH3487 07/29 187 

BH3487 07/29/87 

0.00 - 8.00  

6.60 - 8.00 

8 . 0 0  - 14.70 

8 . 0 0  - 14.70 

.. 
.. 
.. 
.. 

5260 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

'NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
.. 
.. 
.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  _ .  - n o t  de tec ted  o r  va lue  c t o l e r a n c e  i n t e v a l  ! - No background da ta  a v a i l a b l e  



I 

Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth S i l v e r  Sodium St ron t ium Tha l l i um T in  Vanadium Zinc 

Number Sampled Increment (ft.) (Ag), t o t a l  (Na). t o t a l  (Sr). t o t a l  ( T l ) ,  t o t a l  (Sn), To ta l  (V  ) ,  t o t a l  (Zn). t o t a l  

mglkg mglkg mglkg mglkg mg/kg mg/W mglkg 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 40.9000' 1010.000u 226.0000' 1.5000U 54.6700 52.6400 338.0000" 

-~ 

BH3187 08/04/87 0.00 - 11.70 

BH3187 08/04/07 0.00 - 11.70 

BH3187 08/04/87 11.70 - 12.60 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

BH3287 08/03/87 0.00 - 8.00 

BH3287 08/03/87 8.00 - 15.00 

BH3287 08/03/87 8.00 - 15.00 

BH3287 08/03/87 15.10 - 16.20 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. .. 
.. 

BH3387 07/30/87 0.00 - 4.00 

BH3387 07 /30 /87  7.80 - 14.70 

BH3387 07/30/87 7.80 - 14.70 

BH3387 07/30/87 14.70 - 15.90 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

8 ~ 3 4 8 7  07/29/87 

BH3487 07/29/87 

BH3487 07 129 187 

En3487 07 129 187 

0.00 - 8.00  

6 .60  - 8.00  

8.00 - 14.70 

8.00 - 14.70 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. .. 
.. 

NR - Ana ly te  n o t  repo r ted  U - Detec t ion  L l m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below de tec t i on  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Antimony Arsen ic  Barium Bery l  1 i um Cadml um 

(Sb), t o t a l  (As). t o t a l  (Ba). t o t a l  (Be), t o t a l  (Cd), t o t a l  

mg/kg ' mg/kg m g / b  w / k g  w l k g  

Calcium 

(Ca). t o t a l  

w l k g  

Borehole Date Depth A1 umi num 

Number Sampled Increment (ft.) ( A l ) .  t o t a l  

mg/kg 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 25312.00 43079.00 12.1000u 15.8600 155.8000 11.2700 3.2000' 

BH3487 07/29/87 14.70 - 16.30 .. 
01-13487 07/29/87 17.00 - 18.00 .. 

.. .. .. .. .. 

.. .. .. .. .. 
.. 
.. 

BH3587 07/27/87 0.00 - 12.30 

BH3587 07/27/87 0.00 - 12.30 

BH3567 07/28/87 12.00 - 15.00 

BH3587 07/28/87 14.10 - 15.40 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 
.. 
.. 

77900 

93900 .. 
.. 
.. .. .. 

BH3687 07/20/87 0.00 - 5.00 

BH3687 fl-!?0/87 0.00 - 5.00 

BH3687 I!- "1187 4.60 - 5.50 

81-13687 07iLt>/87 5.00 - 15.00 

BH3687 07/20/87 17.70 - 20.40 

136000 

.. 
64700 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

BH3787 07/16/87 0 . 0 0  - 5.00  

BH3787 07/16/87 0.00 - 5.00 

BH3787 07/17/87 11.00 - 12.30 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 254000 

44000 

.. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  i n t e r v a l .  h ighes t  background value 

B - Present i n  l abo ra to ry  b lank  J - Present below d e t e c t i o n  l i m i t  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  
I 



Borehole Date Depth Cesium C hromi um Cobalt  Copper I r o n  Lead L i  t h i um 

Number Sampled Increment (ft.) (Cs). t o t a l  ( C r ) ,  t o t a l  (CO). t o t a l  (CU),  t o t a l  (Fe). t o t a l  (L i ) ,  t o t a l  (Pb), t o t a l  

mg/kg mglkg mgIk3 w / k g  mg/kg w / k g  mglkg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 202. oooou 37.9000 18.2000. 20.0300 22916 .OO 18.0400 44.4000 

BH3487 

BH3487 

BH3587 

EH3587 

EH3587 

BH3587 

EH3687 

BH3687 

EH3687 

EH3687 

Et43687 

- ~ ~ - - - m - r n r n m ~ m - a r n =  

Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

07/29/87 14.70 - 16.30 

07/29/87 17.00 - 18.00 

07/27/87 0.00 - 12.30 

07/27/87 0.00 - 12.30 

07/28/87 12.00 - 15.00 

07/28/87 14.10 - 15.40 

07/20/87 0 . 0 0 ' -  5.00 

07/20/87 0.00 - 5.00 

07/20/87 4.60 - 5.50 

07/20/87 5.00 - 15.00 

07/20/87 17.70 - 20.40 

NR 

NR 

.. 

.. 25 

.. 
31400 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 
24100 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

EH3787 07/16/87 0.00 - 5.00 

EH3787 07/16/87 0.00 - 5.00 

BH3787 07/17/87 11.00 - 12.30 

NR 

NR 

NR 

.. 

.. 

.. 
.. 

.. 

.. 
.. 

.. 

.. 

.. 
.. 
.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
.. 
NR 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background value 

J - Present below de tec t i on  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background data a v a i l a b l e  



T o t a l  Metals Results for Boreholes a t  Operable Unit N o .  2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth Magnesium Manganese tkrcury Molybdenum Nickel Potassium Selenl urn 

Number Sampled Increment (ft.) (Mg), total (Mn). total (Hg). total (Mo). total (Se). total (K ), total (Ni), total 

mg/kg m g / b  mglkg mglkg mg/kg mg/kg mglkg 

-~ 
Upper Limit of  Tolerance Interval 

RF Alluvium - 1989 

BH3487 

BH3487 

BH3587 

BH3587 

BH3587 

BH3587 

BH3687 

BH3687 

BH3687 

BH3687 

BH3687 

07 129187 

07/29/87 

07/27 187 

07/27/87 

07/28 187 

07/28/87 

07/20 187 

07/20/87 

07/20 187 

07/20/87 

07/20/87 

4425.000 422.9000 0.5800' 38.6500 43.2700 3336 .OOO 0.77oou 

14.70 - 16.30 .. 
17.00 - 18.00 

0.00  - 12.30 

0.00 - 12.30 

12.00 - 15.00 

14.10 - 15.40 

0.00 - 5.00 

0.00 - 5.00 

4.60 - 5.50 

5.00 - 15.00 

17.70 - 20.40 

BH3787 07/16/87 0.00 - 5.00 

BH3787 07/16/07 0.00 - 5.00 

BH3787 07 /17 /87  11.00 - 12.30 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

,. 
.. 

NR .. 
NR .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR .. 
NR .. 
NR .. 
NR .. 

NR ,. 
NR .. 
NU .. 
NR .. 
NR .. 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance Interval. highest background value 

J - Present below detection limit B - Present In laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

_ _ _ _ _ _  
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

S I  lver 

(Ag). total 

w / k g  

40.9000. 

07/29/87 

07/29/87 

07/27/07 

07/27/87 

07 /28{87 

07/28/87 

07j:2;S7 

07/20/87 

07/20/87 

07/20/87 

07/20/87 

14.70 - 16.30 

17.00 - 18.00 

0.00 - 12.30 

0.00 - 12.30 

12.00 - 15.00 

14.10 - 15.40 

0.00  - 5.00 

0.00 - 5.00  

4.60 - 5.50  

5 . 0 0  - 15.00 

17.70 - 20.40  

BH3787 07/16/87 0.00 - 5.00 

EH3787 07/16/07 0.00 - 5.00  

EH3787 07/17/87 11.00 - 12.30 

~ 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Sodi urn 

(Na). total 

mg1k.g 

1010.000u 

.. 
1280 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

Stront I urn Thalli urn 

(Sr). total (Tl), total 

w / k g  mglkg 

226.0000" 1.5000U 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Tin 

(Sn). Total 

w / k g  

338.0000* 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 
NR 

NR 

NR 

NR 

NR 

Vanadium Zinc 

(V ) ,  tote1 (Zn). total 

w l k g  m g l b  

54.6700 52.6400 

.. .. 
108 .. 

. I  

.. .. 

.. .. 

.. .. 

.. .. 

.. . I  

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval, highest background Value 

J - Present below detection limit E - Present in laboratory blank .. - not detected or value e tolerance inteval 1 - No background data available 



1 

Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH3887 07/14/87 0.00 - 9.50 

BH3887 07/14/87 9 .50  - 10.85 

A1 umi num Antimony Arsen ic  Barium Bery l l i um Cadmium Calcium 

( A l ) ,  t o t a l  (Sb), t o t a l  (As), t o t a l  (Ea). t o t a l  (Be). t o t a l  (Cd). t o t a l  (Ca). t o t a l  

m g l b  mglkg mglkg m g l b  w l k g  m g l b  m g l b  

25312.00 12.lOOOU 15.8600 155.8000 11.2700 3.2000. 43079.00 

.. .. .. .. .. .. 48600 

.. .. .. .. .. .. .. 

NR - Ana ly te  no t  repo r ted  U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) -When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  . . * not  de tec ted  o r  va lue  to le rance i n t e v a l  I - No background da ta  a v a i l a b l e  

! 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment ( f t  .) 

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH3887 07/14/87 0.00 - 9.50 

BH3887 07/14/87 9.50 - 10.85 

Cesium Chromium Coba l t  

(CS) .  t o t a l  ( C r ) .  t o t a l  (CO). t o t a l  

m d k g  m d k g  mg/kg 

202. oooou 37 .goo0 18.2000" 

NR .. 
NR .. 

Copper I r o n  Lead L i  t h i  um 

(CU) ,  t o t a l  (Fe), t o t a l  (Pb). t o t a l  (L i ) ,  t o t a l  

mg/kg m d k g  mglkg mg/kg 

20.0300 22916.00 18.0400 44.4000 

.. 

.. 
NR 

NR 

NR - Ana ly te  no t  repo r ted  U * De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank '  J - Present below d e t e c t i o n  l i m i t  .. - no t  de tec ted  o r  value < to le rance  i n t e v a l  1 - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

RF Alluvlum - 1989 

BH3887 07/14/87 0.00 - 9.50 

BH3887 07/14/87 9.50 - 10.85 

Magnesium Manganese 

(Mg), total (Mn). total 

mg/kg mg/kg 

4425 .OOO 422.9000 

.. 

.. .. 

Pot ass i um 

(K ),  total 

Nickel Molybdenum Mercury 

(Hg). total (Mo). total (Ni). total 

mslb w l k g  m g / b  mg/kg 

0.5800. 38.6500 43.2700 3336.000 

.. 

.. 
NR 

NR 

.. 

0.7700U 

.. 
1.5 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval. highest background Value 

J - Present below detection limit 8 - Present in laboratory blank .. - not detected or value c tolerance Inteval ! - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth Silver 

Number Sampled Increment (ft.) (Ag), total 

mg/kg 

-~ 
Upper Limit o f  Tolerance Interval 

RF Alluvium - 1989 40.9000' 

-- 

BH3887 07/14/87 0.00 - 9.50 

0H3887 07/14/87 9 .50  - 10.85 

.. 

.. 

Sodlum Stront lum Thal 1 ium 

(Na). total (sr). total (Tl), total 

m9/k9 W k g  w / k g  

1010.000u 226 .OOOO* 1.5000U 

.. .. .. 
.. .. .. 

Tln Vanad 1 um Zlnc 

(Zn). total (Sn). Total (V  ),  total 

mglkg mg/k9 w l k g  

338.0000' 54.6700 52.6400 

NR 

NR .. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance Interval. highest background Value 

J - Present below detection limit 0 - Present in laboratory blank .. - not detected or value e tolerance inteval I - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

N i t r a t e +  

Depth N i t r l t e - N i t r o g e n  PH 

Increment (ft.) MG/KG pH U n i t  

Borehole Date 

Number Sampled 

S u l f i d e  

MGIKG 

Upper L i m i t  of  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 
4.3000' 9.6400 13.0000* 

BH3487RF 07/29/87 17.00 - 18.00 NR .. 

BH3587RF 07/27/87 

BH3587RF 07/27/87 

BH3587RF 07/28/87 

BH3587RF 07/28/87 

0.00 - 12.30 

0.00 - 12.30 

12.00 - 15.00 

14.10 - 15.40 

NR 

NR 

NR 

NR 

.. 

.. 

.. 
.. 
.. 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07 I20 l87  

Bh3687FJF 07/20/87 

BH3687RF 07120187 

0.00 - 5.00 NR 

0.00 - 5.00 NR 

4.60 - 5.50 NR 

5.00 - 15.00 NR 

17.70 - 20.40 NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH3787RF 07/16/87 0.00 - 5.00 

BH3787RF 07/16/87 0.00 - 5.00 

BH3787RF 07/17/87 11.00 - 12.30 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

BH3887RF 07/14/87 0.00 - 9.50 NR .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) Ir -When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  B .I Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit N o .  2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 

BH3187RF 08/04/87 

BH3187RF 08/04/87 

BH3187RF 08\04/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH37R7RF 07/30/87 

6 * ,  .-.-. 07130187 

b-:  , - ' - I  07/30/87 

SH3387RF 07/30/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29 /81  

BH3487RF 07/29/87 

0.00 - 11.70 

0.00 - 11.70 

11.70 - 12.60 

0.00  - 8 .00  

8.00 - 15.00 
8 . 0 0  - 15.00 

15.10 - 16.20 

0.00 - 4.00 

7.80 - 14.70 

7.80 - 14.70 

14.70 - 15.90 

0.00 - 8.00 

6.60 - 8.00 

8.00 - 14.70 

8.00 - 14.70 

14.70 - 16.30 

N i t r a t e +  

N i t r i t e - N i t r o g e n  

MG/KG 

4.3000" 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

N R  

NR 

NR 

NR 

PH 

pH U n i t  

S u l f i d e  

HG/KG 

9.6400 13.0000" 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

J - Present  below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  e t o l e r a n c e  i n t e v a l  I - No background da ta  a v a l l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Nitrate+ 

Borehole Date Depth Nitrite-Nitrogen PH 

Number Sampled Increment (ft.) MG/KG pH Unit 

Sulfide 

HG/KG 

-~ 
Upper Limit o f  Tolerance Interval 

RF Alluvium - 1989 4.3000. 9.6400 13.0000* 

-- 

BH3887RF 07/14/87 9.50 - 10.85 NR .. .. 

NR - Analyte not reported 
J - Present below detection limit U - Detection Limit (Analyte not detected I n  background) 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available - When no tolerance interval. highest background value 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi/g 

Uranium 235 

Pcils 

Gross Beta Uranium 233. 234 

PCilg PCilg 

1.4910 36.8860 

- _ _ _  
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 37.1080 0.0870 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. .. 

.. 

BH3187RF 08/04/87 

BH3187RF 08/04/87 

BH3187RF 08/04/87 

0.00 - 11.70 

0.00 - 11.70 

11.70 - 12.60 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. .. 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

0 . 0 0  - 8.00  

8 .00  - 15.00 

8.00 - 15.00 

15.10 - 16.20 

.. 

.. 
.. 

.. .. 

BH3387RF 07/30/87 

BH3387RF 07/30/87 

BH3387RF 07/30/87 

BH3387RF 07/30/87 

0.00 - 4.00 

7.80 - 14.70 

7.80 - 14.70 

14.70 - 15.90 

.. 

.. 

.. 

.. 
.. 

1.5 2 0.2 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH34B7RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

0.00 - 8 . 0 0  

6.60 - 8.00  

8 . 0 0  - 14.70 

8.00  - 14.70 

14.70 - 16.30 

17.00 - 18.00 

.. .. 
.. 
.. 
.. 
.. 
.. 

.. 
37 2 7 

37 2 7 

.. 

.. 

.. 

.. . .  

BH3587RF 07/27/87 0.00 - 12.30 .. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance lnteval ! - No background data available ... I Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi/g 

-- 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 1.3530 

BH3187RF 08/04/87 0.00 - 11.70 

BH3187RF 08/04/87 0.00 - 11.70 

BH3187RF 08/04/87 11.70 - 12.60 

BH3287RF 08/03/87 0.00 - 8.00 

BH3287RF 08/03/87 8.00 - 15.00 

BH3287RF 08/03/87 8.00 - 15.00 

BH3287RF 08/03/87 15.10 - 16.20 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH3387RF 07/30/87 0.00 - 4.00 .. 
BH3387RF 07/30/87 7.80 - 14.70 .. 
BH3387RF 07/30/87 7.80 - 14.70 .. 
BH3387RF 07/30/87 14.70 - 15.90 1.4 2 0.2 

BH3487RF 07/29/87 0.00 - 8.00 

BH3487RF 07/29/87 6.60 - 8.00 

BH348'ac 07/29/87 8.00 - 14.70 

~ ~ 3 4 8 7 ~  07/29/87 8.00 - 14.70 

BH3487RF 07/29/87 14.70 - 16.30 

BH3487RF 07/29/87 17.00 - 18.00 

BH3587RF 07/27/87 0.00 - 12.30 

. .  

.. 

.. 

.. 

Americium 241 Strontium 89.90 Plutonium 239 

pCi/g pCi/g pCi/g 

0.7680 0.0170 0.0180 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.08 2 0.10 

0.02 2 0.11 

0.15 2 0.12 

0.33 2 0.17 

0.06 2 0.11 

.. 
0.03 2 0.12 

0.14 2 0.20 

.. 

.. 
0.09 2 0.20  

0.06 2 0.18 

1.5 2 0 . 2  

.. 
0.08 2 0.15 

.. 

.. 

0.04 2 0.13 

.. 
0.02 2 0.10 

.. 

.. 

0.40 2 0.19 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background Value 

J - Present below detection limit 8 - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available ".. I Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH3187RF 08/04/87 

BH3187RF 08/04/87 

BH3187RF 08/04/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3287RF 08/03/87 

BH3387RF 07/30/87 

BH3387RF 07/30/87 

BH3387Rr 07/30/87 

BH3387RF 07130l87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3487RF 07/29/87 

BH3587RF 07/27/87 

0.00 - 11.70 

0.00 - 11.70 

11.70 - 12.60 

0 . 0 0  - 8.00  

8.00 - 15.00 

8.00 - 15.00 

15.10 - 16.20 

0.00 - 4.00 

7.80 - 14.70 

7.80 - 14.70 

14.70 - 15.90 

0 . 0 0  - 8.00  

6 .60  - 8 . 0 0  

8.00 - 14.70 

8.00  - 14.70 

14.70 - 16.30 

17.00 - 18.00 

0.00 - 12.30 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

Cesium 137 

PCi I s  

T r i t i u m  

pCi I m l  

Radium 226 

PCi/9 

Radium 228 

P C i l 9  

0.0820 0.4100 1.3340 2.8680 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1.3 2 1.6 

0.9 2 1.0 

0.3 2 1.4 

0.5 2 0 . 8  

0.8 2 1.5 

1.1 2 1.1 

1.5 2 1.1 

1.0 2 1.7 

0.4 2 1.1 

0 . 4  2 1.1 

1.0  2 1.3 

.. 

.. 

.. 

.. 
0.69 2 0.22 

0 . 6 5  2 0.22 

0.66  2 0.22 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) " - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  va lue  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit o f  Tolerance Interval ' 

RF Alluvium - 1989 

BH3587RF 07/27/87 

BH3587RF 07/28/87 

BH3587RF 07/28/87 

BH3687RF 07/20/87 

BH3687RF 07120187 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3787RF 07/16/87 

BH3787RF 07/16/87 

BH3787RF 07/17/87 

BH3887RF 07/14/87 

BH3887RF 07/14/87 

0.00 - 12.30 
12.00 - 15.00 
14.10 - 15.40 

0.00 - 5.00 

0.00 - 5.00 

4.60 - 5.50 

5.00 - 15.00 
17.70 - 20.40 

0.00  - 5.00 

0.00 - 5.00 

11.00 - 12.30 

0.00 - 9.50 

9.50 - 10.85 

Gross Alpha 

PCi/9 

Gross Beta 

pCi/g 

Uranium 233. 234 

PCi Is 
Uranium 235 

PCilS 

37.1080 36.8860 1.4910 0.0870 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
1.6 2 0.4 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

N R  

NU 

NU 

NR 

NR 

NR 

NR 

N R  

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) .I When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 
*""  - Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH3587RF 07/27/87 

BH3587RF 07/28/87 

BH3587RF 07/28/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3787RF 07/16/87 

BH3787RF 07/16/07 

BH3787RF 07/17/87 

BH3887RF 07/14/87 

BH3887RF 07/14/87 

0.00 - 12.30 

12.00 - 15.00 

14.10 - 15.40 

0 . 0 0  - 5.00 

0.00 - 5.00 

4.60 - 5.50 

5.00 - 15.00 

17.70 - 20.40 

0.00 - 5.00 

0.00 - 5.00 

11.00 - 12.30 

0.00 - 9.50 

9.50 - 10.85 

Uranium 238 

P c i l g  

S t ron t ium 89.90 

PCi Ig  

Plutonlum 239 

P c i l s  

Americium 241 

PCi lg  

1.3530 0.7680 

.. 

.. 

.. 

1.7 2 0.3 

.. 

.. 

.. 
2.2 2 0.4 

2.4 2 0.2 

3.1 2 0.3 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.0170 

1.5 2 0.2 

0.06 2 0.13 

0.53 2 0.16 

0 .41  2 0.14 

0.03 2 0.09 

.. 
0.03 f. 0.09 

0.49 2 0.15 

2.6 2 0.3 

0.08 2 0.13 

0.0180 

0.30 2 0.13 

0.02 2 0.04 

0.06 2 0.06 

0.04 2 0.18 

0.12 2 0.20  

.. 
0.03 2 0.17 

0.04 2 0.19 

0.02  2 0 . 2 0  

0.48 2 0.24 

.. 

.. 

.. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - not  de tec ted  o r  value c t o le rance  i n t e v a l  I - No background data a v a i l a b l e  .". - I n s u f f l c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

MOUND-AREA ROCKY FLATS ALLUVIUM 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi /g  

T r i  t i um 

pCl/ml 

Radium 226 

PCi/9 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH3587RF 07/27/87 

BH3587RF 07/28/87 

BH3587RF 07/28/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07/20/87 

BH3687RF 07120187 

BH3687RF 07/20/87 

BH3787RF 07/16/87 

BH3787RF 07/16/87 

3*!’3’QF 07/17/87 

0.00 - 12.30 

12.00 - 15.00 

14.10 - 15.40 

0 . 0 0  - 5.00  

0.00 - 5.00 

4.60 - 5.50 

5.00 - 15.00 

17.70 - 20.40 

0.00  - 5.00  

0.00 - 5.00 

11.00 - 12.30 

0.00 - 9.50 

9.50 - 10.85 

0.0820 0.4100 

0.6 2 1.6 

0.9 2 1.5 

0.6 2 1.1 

.. 
0.4 2 1.0 

2.1 2 1.2 

1.0 z 1.1 

.. 
0 .8  2 1.3 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1.3340 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

Radium 228 

PCi I9  

2 .E680 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - Ana ly te  n o t  repo r ted  U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no t o le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below d e t e c t i o n  l l m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance i n t e v a l  I - No background da ta  a v a i l a b l e  

..* I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



APPENDIX A-2.2 

OPERABLE UNIT NO. 2 

MOUND AREA 

SOIL SAMPLING RESULTS 

CLAYSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 

- 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth A1 umi num Antimony Arsenic Barium Beryl 1 ium Cadmium Calcium 

Number Sampled Increment (ft.) (Al). total (Sb). total (As), total (Ba), total (Be), total (Cd), total (Ca). total 

m d k g  mg/kg mg/kg mglkg m d k g  w / k g  m d k g  

-~ 
Upper Limit of Tolerance Interval 

Claystone - 1989 13495.00 16.2000. 15.0500 240.1000 11.8000 1.lOOOU 10183.00 

-~ 

BH3187 08/04/87 15.70 - 22.85 .. .. .. .. .. .. 14000 

BH3287 08/03/87 17.20 - 18.00 

BH3587 07/28/87 18.40 - 19.45 

BH3687 07/20/87 23.40 - 24.50 

BH3787 07/17/87 18.00 - 21.70 
BH3787 07/17/87 25.00 - 26.20 

BH3887 / I 0.00 - 0.00 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
20 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 
390 

.. 

.. 

.. 

3.3 

2.2 

2.9 

3.3 

.. 

.. 

.. 

12800 

.. 

NR - Analyte not reported 
J - Present below detection limit U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

B - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance InterVal* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth Cesium Coba l t  Copper I r o n  Lead L i t h i u m  Chromium 

( L I ) .  t o t a l  ( f e ) ,  t o t a l  (Pb), t o t a l  Number Sampled Increment (ft.) (Cs). t o t a l  ( C r ) ,  t o t a l  (CO),  t o t a l  (CU). t o t a l  

mg/kg mglkg mg/kg mg/kg mglkg mg/kg mglkg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 212 .oooou 16.5700 29.7000‘ 30.6200 41295.00 34.5000 33.3700 

- _ _ _  

BH3187 08/04/87 15.70 - 22.85 NR .. .. .. .. .. NR 

BH3287 08/03/87 17.20 - 18.00 . NR 

81-13587 07/28/87 18.40 - 19.45 NR 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

Eli3687 07/20/87 23.40 - 24.50 

B H 3 t 9 7  ‘1’117/87 18.00 - 21.70 
EH3787 .1’/17/87 25.00 - 26.20 

BH3887 I / 0.00 - 0.00  

NR .. 

NR .. 
NR .. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t f o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth Magnesium Manganese Mercury Molybdenum N i c k e l  Pot ass i urn Selenium 

Number Sampled Increment (ft.) (Mg). t o t a l  (Mn), t o t a l  (Hg), t o t a l  (Mo). t o t a l  (N i ) ,  t o t a l  (K ), t o t a l  (Se), t o t a l  

mg/kg mg/kg mglkg m d k g  mglkg mg/kg mg I kg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Claystone - 1989 4896.000 656.0000 0.3500" 33.6800 56.9500 1400.000. 1.lOOOU 

- _ _ _  

BH3187 08/04/87 15.70 - 22.85 .. .. .. NR .. .. .. 

BH3287 08/03/87 17.20 - 18.00 

BH3587 07/28/87 18.40 - 19.45 

BH3687 07/!;.l87 23.40 - 24.50 

BH3787 07/17/87 18.00 - 21.70 

BH3787 07/17/87 25.00 - 26.20 

BH3887 / / 0.00 - 0.00 

.. 

.. .. 

.. .. 

.. .. 

.. 1610 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - Ana ly te  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

J * Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  or v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth S i l v e r  Sod i urn Tha 1 1 i um T i n  Vanadium Z i n c  S t r o n  t i um 

Number Sampled Increment (tt.) (Ag), t o t a l  (Na). t o t a l  (Sr). t o t a l  ( T l ) ,  t o t a l  (Sn). T o t a l  (Zn). t o t a l  (V  ) ,  t o t a l  

mg/kg w / k g  mg/kg m d k g  w / k s  w / k g  m d k g  

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

C lays tone - 1989 18.7000" 1060. OOOU 144.4200 274.0000. 47.7000 106.7000 2.lOOOU 

BH3187 08/04/87 15.70 - 22.85 

BH3287 08/03/87 17.20 - 18.00 

BH3587 07/28/87 18.40 - 19.45 

Eli3687 07/20/87 23.40 - 24.50 

BH3787 07/17/87 18.00 - 21.70 

BH3787 07/17/87 25.00 - 26.20 

BH3887 / / 0.00 - 0.00  

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

.. .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. .. .. 

.. .. .. .. 

.. .. .. .. 

INSUFFICIENT S'AMPLE FOR TOTAL METALS ANALYSIS 

NR .. 

NR 

NR 

.. 

.. 

NR 

NR 

NR 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  _ .  - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

N i t  r a t e t  

Borehole Date Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment (ft.) MGJKG pH U n i t  

S u l f i d e  

MGIKG 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 2.0000* 10.1400 5.0000' 

BH3187CL 08/04/87 15.70 - 22.85 NR 

BH3287CL 08/03/87 17.20 - 18.00 NR 

BH3587CL 07/28/87 18.40 - 19.45 NR 

BH3687CL 07/20/87 23.40 - 24.50 NR 

BH3787CL 07/17/87 18.00 - 21.70 

BH3787CL 07/17/07 25.00 - 26.20 

BH3887CL / / 0.00 - 0.00  

NR 

NR 

.. 

.. 

.. 

NR 

NR 

.. 

.. 

.. 

.. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

J - Present  below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

L 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi/g 

Gross Beta 

PCil9 

Uranium 233. 234 

PCi/9 

Uranium 235 

PCil9 

-~ 
Upper Limit of Tolerance Interval 

Claystone - 1989 

-~ 

BH3187CL 08/04/87 

BH3287CL 08/03/87 

BH3587CL 07/28/87 

BH3687CL 07/20/87 

BH3787CL 07/17/87 

BH3787CL 07/17/87 

BH3887CL 1 1 

46.0000' 32.0000* 1.7000' 0.3000' 

15.70 - 22.85 .. .. .. NR 

17.20 - 18.00 .. .. .. NR 

18.40 - 19.45 .. .. .. NR 

23.40 - 24.50 .. .. .. NR 

18.00 - 21.70 .. 34 2 6 .. NR 

25.00 - 26.20 .. .. .. NR 

0 . 0 0  - 0.00 .f" 

NR - Analyte not reported U - Detection Limit (Analyte not detected In background) - When no tolerance interval, highest background value ' 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available 

* * "  - Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Boreho le  Date Depth Uranlum 238 

Number Sampled Increment (ft.) pCi /g  

S t r o n t i u m  89.90 P lu ton ium 239 

pCi /g  PCf/!3 

Americium 241 

pCi /g  

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-~ 

BH3187CL 08/04/67 

BH3287CL 08/03/67 

BH3587CL 07/28/87 

BH3687CL 07/20/87 

BH3787CL 07/17/87 

BH3787CL 07/17/87 

BH3B87CL / / 

1.4000' O..7000* 0.0100* 0.0000 I 

15.70 - 22.85 .. .. .. .. 

.. 0.04 2 0.12 .. 17.20 - 18.00 .. 

18.40 - 19.45 .. .. .. 0.03 2 0 .08  

23.40 - 24.50 .. .. 0.08  2 0.19 

18.00 - 21.70 .. .. 0.06 2 0.18 

25.00 - 26.20 .. .. 0.05 2 0.18 

0 . 0 0  - 0.00 

.. 
1.6 2 0.4 

".* 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L l m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present  i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background d a t a  a v a i l a b l e  

"*. I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA CLAYSTONE 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi /g  

T r i  t 1 um 

pCl/ml 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Claystone - 1989 

-~ 

BH3187CL 08/04/87 

~ ~ 3 2 8 7 ~ ~  oe/os/a-r 

BH3587CL 07/28/87 

BH3687CL 07/20/87 

BH3787CL 07/17/87 

BH3787CL 07/17/87 

~ ~ 3 8 8 7 ~ ~  1 1 

0. oooo* 0.2800" 

15.70 - 22.85 .. .. 

17.20 - 18.00 .. 0.48 2 0.21 

18.40 - 19.45 0.1 2 1.3 .. 

23.40 - 24.50 2.3 2 1.7 .. 

18.00 - 21.70 4.7 2 2.0 0.52 2 0.22 

25.00 - 26.20 .. .. 

0.00 - 0.00 ..* 

Radium 226 

pCi /g  

Radlurn 228 

P C f h  

1.3000" 1.6000" 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR * Ana ly te  no t  repor ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below de tec t i on  l l m l t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses .." 



APPENDIX A-2.3 

OPERABLE UNIT NO. 2 

MOUND AREA 

SOIL SAMPLING RESULTS 

SANDSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth Aluminum Antimony Arsen ic  Barium Bery l l i um Cadmium Ca lc i  um 

Number Sampled Increment (ft.) ( A l ) .  t o t a l  (Sb), t o t a l  (As). t o t a l  (Ea), t o t a l  (Be), t o t a l  (Cd). t o t a l  (Ca). t o t a l  

mg/kg w / k g  w / k g  mg/kg W k g  w / k g  mg/kg 

- _ _ _  
Upper L i m i t  of  Tolerance I n t e r v a l  

Sandstone - 1989 10300.00* 12.8OOOU 3.6000* 165.0000. 2.20009 1.lOOOU 5940.000. 

-~ 

Bli3387 07/30/87 18.90 - 19.80 

BH3387 07/30/87 19.50 - 20.80 

Eli3487 07/29/67 21.00 - 22.10 

NR - Ana ly te  no t  repor ted  

J - Present below de tec t i on  l i m i t  

.. 

.. 

. .  .. 

4.9 .. 
15 .. 

.. 

.. 3.2 

. . 
24100 

6 . 5  .. .. 1.4 .. 

U - De tec t i on  L i m l t  (Analyte no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank  ' _ .  - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  ! - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth Cesium Chromium Cobalt  Copper I r o n  Lead L i  t h i  urn 

Number Sampled Increment (ft.) (Cs). t o t a l  ( C r ) .  t o t a l  (Co), t o t a l  (Cu). t o t a l  (Fe), t o t a l  (Pb), t o t a l  ( L i ) .  t o t a l  

w / k g  mg/kg w l k g  w / k g  w / k g  w / k g  w / k g  

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

Sandstone - 1989 213.0000U 10.7000" 20.5000" 19.6000" 12300.00. 7.0000" . 13.4000. 

BH3387 07/30/87 18.90 - 19.80 

BH3387 07/30/87 19.50 - 20.80 
NU 

NR 

.. 

.. 
.. 

22300 

.. 
15 

NR 

NU 

BH3487 07/29/87 21.00 - 22.10 NR .. .. .. .. .. NR 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  I n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  blank .. - no t  de tec ted  o r  value -z t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date  Depth Magnesium 

Number Sampled Increment (ft.) (Mg). t o t a l  

mg/kg 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 2520.000* 

-- 

BH3387 07/30/87 18.90 - 19.80 
BH3387 07/30/87 19.50 - 20.80 

RH3487 07/29/67 21.00 - 22.10 

.. 

.. 

.. 

Manganese 

(Mn). t o t a l  

m d k g  

305.0000" 

.. 
382 

.. 

Mercury Molybdenum N i c k e l  Potassium 

(Hg). t o t a l  (Mo). t o t a l  (Ni) .  t o t a l  (K ) ,  t o t a l  

mglkg mg/kg mg/kg mg/kg 

0.2700' 11.20009 10.3000. 1070. ooou 

.. 

.. 

.. 
NR 

NR 

NR 

.. .. 

Se len i  um 

(Se). t o t a l  

mg/kg 

1.lOOOU 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  I n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth 

Number Sampled Xncrement (ft.) 

_ _ _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 

BH3387 07/30/87 18.90 - 19.80 

BH3387 07/30/87 19.50 - 20.80 

BH3487 07/29/87 21.00 - 22.10 

S i l v e r  Sod 1 urn 

(Ag), t o t a l  (Na), t o t a l  

m l k g  mg/kg 

12.7000' 1070.000U 

.. .. 
.. .. 

.. .. 

T h a l l i u m  S t r o n t  1 um 

(Sr ) .  t o t a l  ( T l ) .  t o t a l  

mg/kg mglkg 

69.2000. 2.2ooou 

.. .. 

.. .. 

.. .. 

T i n  Vanadium 

(Sn). T o t a l  (V ) ,  t o t a l  

mglkg mg/kg 

Z i n c  

(Zn), t o t a l  

mg/kg 

22.2000" 268.0000. 

NR .. 
NR 43 

NR .. 

79.9000" 

.. 

.. 

.. 

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m l t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  . . - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

MOUND-AREA SANDSTONE 

N i t r a t e +  

Borehole Date Depth N i t r i t e - N l t r o g e n  PH 

Number Sampled Increment (ft.) MGJKG pH U n i t  

S u l f i d e  

MGJKG 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 1 .9000" 9.. 20009 2.0000- 

BH3387SA 07/30/87 18.90 - 19.80 

BH3387SA 07/30/87 19.50 - 20.80 

NR 

NR 

BH3487SA 07/29/87 21.00 - 22.10 NR 

.. 

.. 
.. 
.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h ighes t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 

BH3387SA 07/30/87 18.90 - 19.80 
BH3387SA 07/30/87 19.50 - 20.80 

BH3487SA 07/29/87 21.00 - 22.10 

Gross Alpha 

PCilS 

Gross Beta 

pCi/g 

37 .OOOO" 29. oooo* 

.. .. 

.. .. 

.. 

Uranium 233. 234 Uranium 235 

pCi/g Pcilg 

0.8000* 0.1000' 

.. 

.. 
NR 

NR 

NR 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval, highest background value 
J - Present below detection limit B - Present in laboratory blank .. - not detected or value c tolerance inteval I - No background data available 

* * *  - Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi/g 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 1.0000* 

BH3387SA 07/30/87 18.90 - 19.80 .. 
BH3387SA 0 7 / 3 0 / 8 7  19.50 - 20.80 1.1 2 0.2 

BH3487SA 07/29/87 21.00 - 22.10 .. 

St ron t ium 89,90 Plutonium 239 

P c l l g  Pc l /g  

Americium 241 

pCl /g  

0.4000' 0.01009 

.. .. 

.. .. 

.. 

0.0000 I 

0.04 2 0.11 

0.03 2 0.09 

.. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  I n  background) * - When no to le rance  i n t e r v a l ,  h ighes t  background value 

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  _ .  - not  de tec ted  or va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * "  - I n s u f f i c i e n t  Sample fo r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

MOUND-AREA SANDSTONE 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi/g 

-~ 
Upper Limit o f  Tolerance Interval 

Sandstone - 1989 0.0000= 

BH3387SA 07/30/87 18.90 - 19.80 0.4 2 1.5 

BH3387SA 07/30/87 19.50 - 20.80 0.7 2 1.1 

BH3487SA 07/29/87 21.00 - 22.10 0.4 2 1.6 

Tri t 1 um Radium 226 Radium 220 

pCi/ml PCl/9 PCilS 

0.3900" 1.0000' 1.1000" 

.. 

NR 
NR 

NR 
NR 

NR NR 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected o r  value < tolerance inteval I * No background data available 

Insufficient Sample for Radiochemistry Analyses ... 
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APPENDIX A-3 

OPERABLE U N I T  NO. 2 

EAST TRENCHES AREA 

SOIL SAMPLING RESULTS 

I 
1 DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 

ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



I 
I 
I 
I 
I 
1 
1 
I 
I '  
I 
1 
I 
I 
1 
U 
I 

i 1 

APPENDIX A-3.1 

OPERABLE UNIT NO. 2 

EAST TRENCHES AREA 

SOIL SAMPLING RESULTS 

ROCKY FLATS ALLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
aarnpling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

B e r y l  1 i um 

(Be). t o t a l  

mglkg 

Borehole Date Depth Aluminum 

Number Sampled Increment (ft.) ( A l ) .  t o t a l  

mglkg 

-~ 
. Upper L i m i t  o f  Tolerance I n t e r v a l  

Antimony 

(Sb). t o t a l  

mg/kg 

12.lOOOU 

Arsen ic  

(As), t o t a l  

mglkg 

15.8600 

Barium 

(Ea), t o t a l  

m9Ik9 

155 .e000 

Cadmlum Ca 1 c i  um 

(Cd), t o t a l  (Cat. t o t a l  

mg/kg m9/k9 

RF A l l u v i u m  - 1989 25312.00 11.2700 43079.00 3.2000. 

37 

26 

.. 

.. 

.. 
17 

.. 

.. 

.. 

.. 

EH3987 

EH3987 

EH3987 

Eli3987 

EH3987 

81-13987 

81.14087 

EH4087 

EH4187 

EH4187 

EH4187 

EH4187 

BH4187 

EH4287 

EH4287 

08/12/87 

081 12/87 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/13/87 

08/13/87 

08/17/87 

081 17/87 

08/17/87 

081 17/87 

08/17/87 

081 18/87 

08/18/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8.00 

9.50 - 12.00 
12.00 - 14.00 

5.7 .. 
6.2 .. 

.. .. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. .. 

.. .. 

4.00 - 6.80 

7.00 - 9.30 

.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. .. .. 

.. 0.00 - 10.80 
0.00 - 12.00 
9.50 - 10.80 
12.00 - 14.50 
14.50 - 17.00 

.. 

.. 
.. .. 

.. 
.. .. 

58300 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 
.. .. .. 

.. 
.. 
.. 

.. .. 

.. .. 
.. 0.00 - 8.30 

0.00 - 8.30 

52700 .. 
.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present I n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  e t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a l l a b l e  

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l l m i t  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date , Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

Ces 1 um 

( C S ) ,  t o t a l  

m g / b  

202. oooou 

EH3987 

EH3987 

EH3987 

EH3987 

EH3987 

EH3987 

. EH4087 

EH4087 

EH4187 

Eli4187 

Eli4187 

Et44187 

EH4187 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/13/87 

08/13/87 

081 17/87 

081 17/87 

08/17/87 

08/17/87 

08/17/87 

0.00 - 2 .00  

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8.00 

9.50 - 12.00 

12.00 - 14.00 

4.00 - 6.80  

7.00 - 9.30 

0 . 0 0  - 10.80 
0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 
14.50 - 17.00 

~ ~ 4 2 8 7  oe/ie/e’l 0.00  - 8 .30  

EM287 08/18/87 0.00 - 8 . 3 0  

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

~~ ~ 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

Chromium 

( C r ) .  t o t a l  

mglkg 

Coba l t  

(CO),  t o t a l  

mglkg 

Copper 

(CU).  t o t a l  

w / k g  

I r o n  

(Fe). t o t a l  

w / k g  

Lead 

(Pb). t o t a l  

m g l b  

L i t  h i  um 

( L O .  t o t a l  

mglk3 

37.9000 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

18.20009 20.0300 22916.00 18.0400 44.4000 

.. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. 
NR .. .. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR .. 
NR .. 

.. .. .. .. 

.. .. .. .. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

6 - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

BH3987 

BH3987 

BH3987 

BH3987 

BH3987 

BH3987 

BH4087 

BH4087 

BH4187 

BH4187 

BH4187 

BH4187 

BH4187 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

08/13/87 

081 13/87 

081 17/87 

081 17/87 

08/17/87 

08/17/87 

08/17/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8.00 

9.50 - 12.00 

12.00 - 14.00 

4.00 - 6.80 

7.00 - 9.30 

0 . 0 0  - 10.80 

0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 

14.50 - 17.00 

BH4287 08/18/87 0.00 - 8.30 

BH4287 08/18/87 0.00 - 8.30 

NR - Analyte not reported 
J - Present below detection limit 

Magnesium 

(Mg), total 

mg/kg 

4425.000 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Manganese 

(Mn), total 

mglk.3 

Mercury 

(Hg). total 

mglkg 

Mo 1 ybdenum 

(Mo), total 

mg/@ 

422.9000 0.5800' 38.6500 

.. 

.. 

.. 

.. 

.. 

.. 

526 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. NR 

.. .. .. NR 

Nickel 

(Ni). total 

m d k g  

43.2700 

Potassium 

( K  ),  total 

mglkg 

3336.000 

Selenium 

(Se). total 

w l k g  

0.7700U 

.. 

.. 
.. .. NR .. 

NR .. 

.. 

.. 
.. 

.. 
.. 
.. 

.. 
.. 

.. 
.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 

U - Detection Limit (Analyte not detected in background) 

B - Present In laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available - When no tolerance interval, highqst background value 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

S i l v e r  

(As). t o t a l  

m d k s  

Sodium 

(Na). t o t a l  

m s / b  

S t r o n t i u m  

(Sr) .  t o t a l  

mglkg 

T i n  

(Sn), T o t a l  

ms lks  

Z i n c  Vanadl urn 

(V  ),  t o t a l  (Zn). t o t a l  

mg/kg mg/kg 

54.6700 52.6400 

.. .. 

.. .. 
.. .. 

.. .. 

.. .. 

.. .. 

T h a l l i u m  

(11). t o t a l  

mg/kg 

1. 5000U 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 1010.000u 338.0000' 40.9000. 226.0000. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

Eli3987 

EH3987 

EH3987 

EH3987 

EH3987 

EH3987 

08/12/07 

08/12/87 

08/12/87 

08/12/87 

08/12/87 

081 12/87 

081 13/87 

06/13/87 

08/17/87 

08/17/87 

081 17/87 

081 17 187 

08/17/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8 . 0 0  

9.50 - 12.00 

12.00 - 14.00 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

EH4087 

EH4087 

4.00 - 6.80 

7.00 - 9.30 

.. 

.. 
.. 
.. 

.. 

.. .. 

.. EH4187 

EH4187 

EH4187 

EH4187 

BH4187 

0.00  - 10.80 

0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 

14.50 - 17.00 

.. 

.. 
.. 
.. 

.. 

.. .. 

.. 

.. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 
.. .. 

55 

BH4287 08/18/87 0.00 - 8.30 

EH4287 08/18/87 0.00 - 8.30 

.. 

.. 
NR 

NR 

.. 

.. 
.. 
.. 

NR * A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t l o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background Value 

B - Present i n  l a b o r a t o r y  b lank  . .  - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

B o r e h o l e  D a t e  D e p t h  

Number Sampled I n c r e m e n t  (tt.) 

A1 umi num An t imony  A r s e n i c  B a r i u m  B e r y l  11 um 

( A l ) .  t o t a l  (Sb). t o t a l  (As), t o t a l  (ea) ,  t o t a l  (Be), t o t a l  

w / k g  w / k g  m d k g  m g / b  mg/kg 

Cadmium C a l c i u m  

(Cd). t o t a l  (Ca). t o t a l  

k / k g  w l k g  

-~ 
Upper L i m i t  o f  T o l e r a n c e  I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 
11.2700 155.8000 25312.00 12.1000u 15.8600 3.2000* 43079.00 

0H4287 08/18/87 7.00 - 8.30 

BH4287 08/18/87 17.00 - 18.80 

0H4287 08/18/87 22.00 - 24.50 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. 18 

.. .. .. 
.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

0H4387 

8H4387 

0H4387 

BH4387 

0H4387 

0H4387 

0H4387 

0H4387 

0H4387 

BH4387 

0H4387 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

0.: " I d  37 

0% '::- 27 

09/04/87 

09/08/87 

09/08/87 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 18.30 

22.20 - 23.20 

24.70 - 26.00 

.. .. .. 

.. .. .. 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. 

.. 

.. 

.. 

.. 
5.6 

.. 
.. 

117000 

79300 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. .. .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. .. 

.. .. .. 

.. .. .. 

8114487 09/09/87 4.00 - 6.20 

BH4487 09/09/87 14.50 - 16.40 

BH4487 09/09/87 19.50 - 22.00 

.. 

.. 

.. 

.. .. 
.. 
.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. ,. 
.. 
.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - P r e s e n t  b e l o w  d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  backg round)  - When no  t o l e r a n c e  i n t e r v a l ,  h i g h e s t  backg round  v a l u e  

B - P r e s e n t  i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No backg round  d a t a  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth Cesium C hromi um Coba l t  Copper I r o n  Lead L1 t h  i um 

Number Sampled Increment ( f t . )  (Cs), t o t a l  ( C r ) .  t o t a l  (Co). t o t a l  (CU),  t o t a l  (Fe). t o t a l  (Pb), t o t a l  ( L i ) .  t o t a l  

mglkg mg/kg m9Ik9 mg/kg m9lk9 w / k g  w / k g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 202 .oooou 37.9000 18.2000" 20.0300 22916.00 18.0400 44.4000 

BH4287 

BH4287 

BH4287 

Bl4S 3 3 7  

Bh.; 4.e 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4487 

BH4487 

BH4487 

08 J 18/87 

08/18/87 

081 18/87 

09/04/87 

:)9/04/87 

09/04/F? 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

09/04/87 

09/08/87 

09/08/87 

09/09/87 

09/09/87 

09/09/87 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. .. 
NR .. .. .. 

NR 

NR 

.. 

.. 
.. 
.. 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 18.30 

22.20 - 23.20 

24.70 - 26.00 

NR .. .. .. 
NR .. .. .. 
NR .. .. .. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. .. 
NR .. .. .. 
NR 58 .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

.. 

.. 

4.00 - 6.20 

14.50 - 16.40 

19.50 - 22.00 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 
.. 

NR 

NR 

NR 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  va lue  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Molybdenum Borehole Date Depth Magnesium Manganese Mercury 

Number Sampled Increment (ft.) (Mg), t o t a l  (Mn). t o t a l  (Hg). t o t a l  (Mo). t o t a l  

N i c k e l  

(NI) ,  t o t a l  

mg/kg 

Pot ass i um 

(K ),  t o t a l  

mg/kg 

Selenium 

(Se), t o t a l  

m 9 P 9  

-- 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 4425.000 422.9000 0.50OOw 38.6500 43.2700 3336.000 0.7700U 

08/18/87 

08/18/07 

08/10/87 

09/04/87 

09/04/87 

09/04/87 

09/04/07 

09/04/87 

OQ104/87 

I -  04/87 

8 -  - -7 

091uu 37 

09/08/87 

09/08/87 

09/09/87 

09/09/87 

09/09/87 

BH4287 

BH4287 

BH4287 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 587 .. NR 

.. .. .. NR 

.. 

.. .. 

BH4387 

BH4387 

BH4387 

344307 

--4387 

--4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 18.30 

22.20 - 23.20 

24.70 - 26.00 

.. .. .. 

.. .. .. 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 
.. .. .. 

.. 
.. 
.. 

.. 

.. 

.. 
.. 
.. 

.. 
.. 
.. 
.. 
.. 
.. 

.. .. 
.. 
.. 
.. 
.. 
.. 

.. 

4.00 - 6.20 

14.50 - 16.40 

19.50 - 22.00 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

BH4487 

BH4487 

BH4487 

.. 

.. 
.. 
.. 
.. 

.. 

.. 

.. 
.. 
.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

B - Present I n  l a b o r a t o r y  b lank  ._  - n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval+ 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date  Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4287 

BH4287 

BH4287 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

BH4387 

81.14387 

BH4387 

BH4387 

BH4387 

BH4487 

BH4487 

8H4487 

08/10/87 

08 / l e  187 

08/18/87 

09 104 187 

09/04/87 

09 104 187 

09 104 107 

09 104 107 

09 /04/07 

09 104 187 

09/04/87 

09/04 187 

09/08 187 

09/08/07 

09/09/87 

09/09/87 

09/09 187 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 10.30 

22.20 - 23.20 

24.70 - 26.00 

4.00 - 6.20 

14.50 - 16.40 

19.50 - 22.00 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

S i l v e r  Sodium S t r o n t i u m  T i n  Vanadium Z inc  T h a l l i u m  

(Ag), t o t a l  (Na), t o t a l  (Sr) ,  t o t a l  ( T l ) .  t o t a l  (V  ), t o t a l  (Zn), t o t a l  (Sn), T o t a l  

mglkg mg/kg mg/kg w / k g  mglkg w / k s  w l k g  

40.9000' 1010. ooou 226.0000* 1.5000U 54.6700 52.6400 338.0000" 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. .. 

.. .. .. .. 

.. 

.. 

.. 
INSUFFICIENT 

INSUFFICIENT 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 
SAMPLE FOR TOTAL METALS ANALYSIS 

SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  detecfed i n  background) " - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

B e r y l l i u m  Cadmium C a l c i u m  

(Be). t o t a l  (Ca), t o t a l  (Cd), t o t a l  

mg/kg m d k g  mg/kg 

B o r e h o l e  D a t e  D e p t h  A 1 umi num An t imony  A r s e n i c  

Number Sampled I n c r e m e n t  (ft.) ( A l ) ,  t o t a l  (Sb). t o t a l  (As), t o t a l  

m d k g  m g l k g  w / k g  

- _ _ _  
Upper  L i m i t  of  T o l e r a n c e  I n t e r v a l  

B a r i u m  

(Ba). t o t a l  

m d k g  

155.8000 RF A l l u v i u m  - 1989 

-~ 

43079.00 11.2700 3.2000" 25312.00 12.1000u 15.8600 

BH4487 09/09/87 

BH4487 09/09/87 

22.00 - 23.50 

24.50 - 27.00 

.. 

.. 
.. .. 
.. .. 

.. 
.. 

3.4 BH4587 08/31/87 

BH4587 08/28/87 

8H4507 08/31/87 

BH4587 08/28/87 

BH4587 08/31/87 

0.00 - 9.50 

7.00 - 9.50 

9.50 - 17.00 

14.50 - 16.50 

17.50 - 19.90 

58800 .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

. . .  .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

, .  

.. .. 

4.1 

.. 

.. .. .. .. 

8haoe7 09/02/87 0.00 - 9.00 

8H4687 09/02/87 7.00 - 9.00 

8H4687 09/02/87 9.50 - 17.00 

BH4687 09/02/87 17.00 - 17.80 

8H4687 09/03/87 24.50 - 25.10 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

. .  

.. 

.. 

.. 

.. .. 

BH4787 09/11/87 0.00 - 1.40 

8H4787 09/11/87 2.00 - 3.64 

BH4787 09/11/87 4.00 - 5.32 

.. .. .. .. 

.. .. .. .. 

.. .. .. .. 

.. 51600 

.. 90200 

.. 108000 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - P r e s e n t  be low d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  backg round)  

B - P r e s e n t  i n  l a b o r a t o r y  b l a n k  .. - not d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No backg round  d a t a  a v a i l a b l e  

- When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  backg round  v a l u e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth Cesium 

Number Sampled Increment (ft.) (Cs), t o t a l  

mg/kg 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 202. oooou 

BH4487 

BH4487 

BH4587 

BH4587 

BH4587 

. BH4587 

BH4587 

09/09/87 22.00 - 23.50 

09/09/87 24.50 - 27.00 

NR 

NR 

08/31/67 0.00 - 9.50 NR 

08/28/87 7.00 - 9.50 

08/31/87 9.50 - 17.00 

08/28/87 14.50 - 16.50 

08/31/87 17.50 - 19.90 

BH4687 09/02/87 0.00 - 9.00 

BH4687 09/02/87 7.00 - 9.00 

BH4687 09/02/87 9.50 - 17.80 

BH4687 09/02/87 17.00 - 17.80 

BH4687 09/03/87 24.50 - 25.10 

BH4787 09/11/87 0.00 - 1.40 

BH4787 09/11/87 2.00 - 3.64 

BH4787 09/11/87 4.00 - 5.32 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

Chromium Cobalt  

( C r ) ,  t o t a l  (CO).  t o t a l  

mg/kg m d k g  

37.9000 18.2000. 

.. .. 

.. .. 

.. .. 

Copper I r o n  Lead 

(CU), t o t a l  (Fe). t o t a l  (Pb). t o t a l  

m d k g  mg/kg m d k g  

20.0300 22916.00 18.0400 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

NR .. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR 

NR 

NR 

.. .. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

L i t h i u m  

( L i ) ,  t o t a l  

m d k g  

44.4000 

' NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t l o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present I n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  ! - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

B o r e h o l e  D a t e  D e p t h  

Number Sampled I n c r e m e n t  (ft.) 

-~ 
Upper L i m i t  o f  T o l e r a n c e  I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4487 

BH4487 

BH4587 

BH4587 

BH4587 

BH4587 

BH4587 

09/09/87 22.00 - 23.50 

09/09/87 24.50 - 27.00 

08/31/87 0.00 - 9.50 

08/28/87 7.00 - 9.50 

08/31/87 9.50 - 17.00 

08/28/87 14.50 - 16.50 

08/31/87 17.50 - 19.90 

BH4687 09/02/67 0.00 - 9.00 

BH4687 09/02/87 7.00 - 9.00 

BH4687 09/02/87 9.50 - 17.80 

BH4687 09/02/87 17.00 - 17.80 

BH4687 09/03/87 24.50 - 25.10 

BH4787 09/11/87 0.00 - 1.40 

BH4787 09/11/87 2.00 - 3.64 

BH4787 09/11/87 4.00 - 5.32 

NR - A n a l y t e  n o t  r e p o r t e d  

J - P r e s e n t  b e l o w  d e t e c t i o n  l i m i t  

Molybdenum Magnesium Manganese M e r c u r y  

(Mg). t o t a l  (Mn). t o t a l  (Hg). t o t a l  (Mo), t o t a l  

m g l k g  w / k g  m g l k g  mg/kg 

4425.000 422.9000 0.5800' 38.6500 

.. .. 

.. .. 
.. 
.. 

NR 

NR 

.. .. .. NR 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. NR 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. NR 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. .. 

NR 

NR 

. NR 

NR 

NR 

N i c k e l  

( N i ) .  t o t a l  

m g l k g  

43.2700 

.. 

.. 

.. 

.. 

P o t  ass  1 urn S e l e n i u m  

(K ) ,  t o t a l  (Se), t o t a l  

w / k g  w / k g  

3336.000 0.7700U 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L I m i t  ( A n a l y t e  not d e t e c t e d  i n  background)  

B - P r e s e n t  I n  l a b o r a t o r y  b l a n k  

* - When no  t o l e r a n c e  i n t e r v a l .  h i g h e s t  backg round  v a l u e  

.. - hot d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No backg round  d a t a  a v a i l a b l e  



I 

Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth S i l v e r  Sod1 um T h a l l i u m  T l n  Vanadium Z i n c  S t r o n t i u m  

(Zn) ,  t o t a l  Number Sampled Increment (ft.) (Ag). t o t a l  (Na). t o t a l  (Sr) ,  t o t a l  ( T l ) ,  t o t a l  (Sn), T o t a l  (V ) ,  t o t a l  

mg/kg m d k g  mg/kg mg/kg mglkg m d k g  mg/kg 

-~ 
Upper L i m i t  of  To le rance I n t e r v a l  

RF A l l u v l u m  - 1989 40.9000. 1010. ooou 226.0000* 1.5000U 338.0000. 54.6700 52.6400 

an4487 

BH4487 

BH4587 

BH4587 

BH4587 

0H4587 

BH4587 

09/09/87 22.00 - 23.50 

09/091m 24.50 - 27.00 

oa1311a7 0.00  - 9.50 

o a 1 3 1 p  9.50 - 17.00 

09/28/87 7.00 - 9.50 

08\28/87 14.50 - 16.50 

08/31/87 17.50 - 19.90 

0H4687 09/02/87 0.00 - 9.00 

0114687 09 l02 /87  7.00 - 9.00 

~ ~ 4 6 8 7  091021a7 9.50 - 17.80 

BH4687 09/02/87 17.00 - 17.80 

BH4687 09/03/87 24.50 - 25.10 

BH4787 09/11/87 0.00 - 1.40 

BH4787 09/11/87 2.00 - 3.64 

0H4787 09/11/87 4.00 - 5.32 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m l t  

.. 

.. 
.. 
.. .. .. 

.. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. .. 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L l m i t  (Ana ly te  n o t  de tec ted  In background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present In l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  C t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth A1 umi n um Antimony Arsen ic  Bar ium B e r y l  1 ium Cadmium t a l  c i  um 

Number Sampled Increment (ft.) (A l ) ,  t o t a l  (Sb), t o t a l  (As). t o t a l  (Ba), t o t a l  (Be), t o t a l  (Cd). t o t a l  (Ca), t o t a l  

w / k g  mglkg m g l b  mg/kg m g / b  mglkg w / k g  

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4887 

~ ~ 4 a 8 7  

~ ~ 4 9 8 7  

BH4987 

BH4987 

BH4987 

0911 1/87 

09/11/87 

09/11/87 

0911 1/87 

0911 1/87 

091 11 107 

09/14/87 

091 14/87 

09/14/87 

09/14/87 

091 16/87 

091 17/87 

09/18/a7 

09/18/87 

09/21/87 

09/21/87 

25312.00 12.lOOOU 15.8600 155.8000 11.2700 3.2000. 43079.00 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

6.00 - 7.14 

10.00 - 11.43 

6.00 - 7.30 

8.00 - 15.54 

20.00 - 22.00 

22.00 - 24.00 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t l o n  l i m i t  

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. 

.. .. .. 

.. .. .. 

.. .. .. 

.. 
.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. .. 22.8 .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

58500 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 109000 

.. 
3.6 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance .Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth Cesium Chromium Coba l t  Copper I r o n  Lead L i t  h i urn 

Number Sampled Increment (ft.) (Cs), t o t a l  ( C r ) .  t o t a l  (CO). t o t a l  (CU).  t o t a l  (Fe), t o t a l  (Pb), t o t a l  (L I ) .  t o t a l  

w / k g  w / k g  mglkg m d k g  W / k g  w / k g  w / k g  

- _ _ _  
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4787 

BH4787 

BH4787 

EH4787 

BH4787 

BH4787 

BH4787 

EH4787 

EH4787 

BH4787 

~1-14887 

EH4887 

BH4987 

BH4987 

BH4987 

BH4987 

09/11/87 

091 11 187 

091 11\87 

091 11/87 

091 11 187 

0911 1/87 

09/14/87 

09/14 187 

09/14/87 

09 J 14 107 

09/16/87 

09 J 17 107 

09/18 187 

09 /I8187 

09/21/87 

091 21 187 

202. oooou 37.9000 18.2000" 20.0300 22916 .OO 18.0400 44.4000 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

6.00 - 7.14 

10.00 - 11.43 

6 . 0 0  - 7.30 

8.00 - 15.54 

20.00 - 22.00 

22.00 - 24.00 

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

NR .. .. 
NR .. .. 
NR .. .. 
NR .. .. 
NR .. .. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR .. .. 
NR .. .. 
NR .. .. 
NR .. .. 

NR .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
24500 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

., 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

E - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v l u m  - 1989 

BH4787 

BH4787 

an4787 

BH4787 

BH4787 

BH4787 

BH4787 

BH4787 

01.14787 

BH4787 

BH4887 

BH4887 

BH4987 

, 8H4987 

OH4987 

BH4987 

091 11 187 

09/11 187 

09/11/87 

091 11/87 

091 11 187 

091 11/87 

09/14/87 

09/14/87 

09/14/87 

09/14/87 

u,-, .< 'a7 

091 17 187 

09/18/87 

09/18/87 

09/21/87 

09/21/87 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

6.00 - 7.14 

10.00 - 11.43 

6.00 - 7.30 

8.00 - 15.54 

20.00 - 22.00 

22.00 - 24.00 

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

Magnesium 

(Mg), t o t a l  

m9Ikg 

Manganese 

(Mn). t o t a l  

w / k g  

Mercury 

(Hg). t o t a l  

mglkg 

Molybdenum 

(Mo). t o t a l  

mg/kg 

4425.000 422.9000 0.5800' 38.6500 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. NR 

.. .. .. NR 

.. .. .. NR 

.. .. .. NR 

.. .. .. NR 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. 

.. .. 

.. .. 
.. .. 

.. 

.. 

NR 

NR 

NR 

NR 

N i c k e l  

(N i ) .  t o t a l  

mg/@ 

43.2700 

.. 
.. 

.. 

.. 

.. 

Pot ass i um 

(K ) ,  t o t a l  

m g / b  

3336.000 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

.. 

.. .. 

.. .. 
.. .. 
.. .. 

Selenium 

(Se), t o t a l  

w / k g  

0.7700U 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  ,. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth S i l v e r  

Number Sampled Increment (ft.) (Ag), t o t a l  

mglkg 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 
- - 

BH4787 

BH4787 

0H4787 

RH4787 

*14787 

5.14787 

BH4787 

BH4787 

BH4787 

BH4707 

BH4887 

BH4887 

BH4987 

BH4907 

BH4987 

BH4987 

0911 1/87 

0911 1/87 

09/11/87 

0911 1/87 

0911 1/87 

0911 1/87 

09/14/87 

09/14ja7 

09/14/87 

02 ' !(I ' i l  

09/16 187 

091 17/67 

09/ia/87 

09/18/87 

09/21/87 

0912 1/07 

40.9000* 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 
11.50 - 12.66 
13.50 - 14.78 
15.00 - 15.65 
16.00 - 17.62 
20.50 - 21.00 
21.00 - 22.50 
22.50 - 24.30 

6.00 - 7.14 

10.00 - 11.43 

6.00 - 7.30 

8.00 - 15.54 
20.00 - 22.00 
22.00 - 24.00 

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

.. 

.. 

.. 

.. 

.. 

Sodium 

(Na), t o t a l  

mg/kg 

1010. ooou 

.. 

.. 

.. 

.. 

.. 

S t r o n t i u m  T h a l l i u m  T i n  

(Sr). t o t a l  ( T l ) ,  t o t a l  (Sn), T o t a l  

w / k g  w / k g  mg/kg 

226.0000* 1.5000U 338.0000" 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. .. .. .. 

.. .. .. .. 

.. .. .. .. 

.. .. .. .. 

.. .. .. .. 
INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
, .  

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

Vanadium Z i n c  

(V  ),  t o t a l  (Zn), t o t a l  

w l k g  mglkg 

54.6700 52.6400 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

NR .. 
NR .. 
NR .. 
NR .. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. * n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth A1 umi num Antimony Arsen ic  Barium Bery l  1 ium Cadmium Calcium 

Number Sampled Increment ( f t .)  ( A l ) ,  t o t a l  (Sb), t o t a l  (As), t o t a l  (Ba), t o t a l  (Be), t o t a l  (Cd), t o t a l  (Ca), t o t a l  

mglkg w / k g  mg/kg w / k g  mg/kg mg/kg mglkg 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 25312 .OO 12.1000u 15.8600 155.8000 11.2700 3.2000* 43079.00 

BH5087 09/17/87 7.00 - 8.90 

BH5087 09/17/87 12.00 - 12.90 

61.15187 09/18/87 0.00 - 9.00 

BH5187 09/22/87 12.00 - 14.40 

BH5187 09/22/87 14.50 - 17.00 

BH5287 09/22/87 0.00 - 9.50 

BH5287 09/22/87 12.00 - 13.00 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

OH5387 

09/11/87 

09/11/87 

09/11/87 

0911 1/87 

09/14/87 

09/14/87 

09/14/87 

09/14/87 

0.00 - 18.80 
2.00 - 3.50 

6.00 - 7.80 

8 . 0 0  - 9.90 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
25.7 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 28.4 .. .. 5.6 .. 

.. .. .. .. .. .. 

.. .. .. .. .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
175000 

.. 

.. 75600 

.. 102000 

.. .. 

.. .. 
.. .. 
.. .. 
.. .. 
.. .. 

U - Detec t ion  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background value 

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  value c t o le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Oats Depth 

Number Sampled Increment ( f t . )  

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

- _ _ _  

BH5087 09/17/87 

BH5087 09/17/87 

BH5187 04’ 15/87 

BH5187 C ! - ,  .*;I87 

BH5187 09/22/87 

BH5287 09/22/87 

BH5287 09/22/07 

81-15387 

BH5387 

BH5387 

BH5387 

BH5387 

OH5387 

BH5387 

BH5387 

0911 1/87 

0911 1/87 

09/11/87 

09/11/87 

09/14/87 

09/14/87 

09/14/87 

09/14/87 

7.00 - 8.90 

12.00 - 12.90 

0.00 - 9.00 

12.00 - 14.40 

14.50 - 17.00 

0.00 - 9.50 

12.00 - 13.00 

0.00 - 18.80 

2.00 - 3.50 

6.00 - 7.80 

8.00 - 9.90 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

Cesium 

(Cs), t o t a l  

mg/kg 

Chromium 

( C r ) .  t o t a l  

m g / b  

Coba l t  

(Co). t o t a l  

w / k g  

Copper 

(CU). t o t a l  

m9Ikg 

I r o n  

(Fe). t o t a l  

mglkg 

Lead 

(Pb). t o t a l  

mg/kg 

202. oooou 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

37.9000 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

18.2000. 20.0300 22916.00 18.0400 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

45.6 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

L i th ium 

(L i ) .  t o t a l  

mglkg 

44.4000 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Boreho le  Date Depth 

Number Sampled Increment (ft.) 

Manganese Mercury N i c k e l  Potassium Sal en i urn Molybdenum 

(Mn), t o t a l  (Hg), t o t a l  (Mo), t o t a l  (N i ) ,  t o t a l  (K ) ,  t o t a l  (Se), t o t a l  

w / k g  mglkg mg/kg m g / u  m d k g  w / k g  

Magnesium 

(Mg). t o t a l  

mg/kg 

4425.000 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 422.9000 0.5800. 43.2700 3336.000 0.7700U 30.6500 

EH5087 

~ ~ 5 0 8 7  

Et45187 

En5187 

EH5187 

09/17/87 7.00 - 8.90 

09/17/87 12.00 - 12.90 
.. 
.. 

NR 

NR 

.. .. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

09/18/87 0.00 - 9.00 

09/22/87 12.00 - 14.40 
09/22/87 14.50 - 17.00 

.. NR 

.. NR 

.. NR 

.. .. 

.. .. 

.. .. 

.. 
.. 

.. 

EH5287 09/22/87 0.00 - 9.50 

~ ~ 5 2 8 7  09/22/87 12.00 - 13.00 
.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. .. 

~ ~ 5 3 8 7  09/11/87 

EH5387 09/11/87 

EH5387 09/11/87 

~ ~ 5 3 8 7  09/11/87 

En5387 09/14/87 

BH5387 09/14/87 

EH5387 09/14/87 

81.15387 09/14/87 

0 . 0 0  - 18.80 .. 
2.00 - 3.50 .. 
6.00 - 7.80 .. 
8 . 0 0  - 9.90 .. 
14.20 - 16.20 .. 
16.20 - 17.90 .. 
18.60 - 20.60 
20.60 - 22.60 .. 

\ .. 

.. .. 
.. 
.. 
.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 
.. 
.. 
.. 

.. 
.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background value. 

E - Present i n  l a b o r a t o r y  b l a n k  . . I n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth S i l v e r  Sodlum S t r o n t  lum T h a l l l u m  T l n  Vanadium Z i n c  

Number Sampled Increment (ft.) (Ag). t o t a l  (Na). t o t a l  (Sr), t o t a l  ( T l ) .  t o t a l  (Zn). t o t a l  (Sn), T o t a l  (V ),  t o t a l  

mg/kg mglkg mglkg m g / b  mglkg w / k g  mgIk.3 

- _ _ _  
Upper L l m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 40.9000* 1010.000u 226.0000" 1. sooou 338.0000. 54.6700 52.6400 

BH5087 09/17/87 7.00 - 8.90 

BH5087 09/17/87 12.00 - 12.90 

.. 

.. 
.. 
.. 

.. NR 

NR 

.. 

.. 
.. 
.. 

BH5187 09/18/87 0.00 - 9.00 

BH5187 09/22/87 12.00 - 14.40 

BH516' :!c ~ 2 1 8 7  14.50 - 17.00 

NR 

NR 

NR 

.. 

.. 

.. 

.. .. 
.. 
.. 

.. 
.. 
.. .. .. 

BH5287 09/22/87 0.00 - 9.50 

BH5287 09/22/87 12.00 - 13.00 

.. 

.. 
.. 
.. 

.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. .. 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

BH5387 

09 /11/87 

091 11 187 

091 11 187 

09/11/87 

09/14/87 

09/14/87 

09/14/87 

09/14/87 

0.00 - 18.80 

2.00 - 3.50 

6.00 - 7.80 

8.00  - 9.90 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 
.. .. 

.. .. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

C - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth Aluminum Antimony Arsen ic  Barium B e r y l l i u m  Cadmium 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  (Sb). t o t a l  (As), t o t a l  (Ea). t o t a l  (Be). t o t a l  (Cd), t o t a l  

w / k g  mg/kg m9Ikg mglkg mglkg mglkg 

- _ _ _  
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 25312.00 12.1000u 15.8600 155.8000 11.2700 3.2000. 

EH5487 

Eli5487 

0H5487 

EH5487 

0H5487 

0H5487 

BH5487 

Eli5487 

0H5487 

09/15/87 

09/16/87 

09/16/87 

09/16/87 

09/16/87 

09/18/87 

09/21/87 

09/21/87 

09/21 187 

2.00 - 4.00 

6.00 - 7.50 

8.00  - 9.65 

10.00 - 11.50 
12.20 - 14.20 
14.20 - 22.80 
23.50 - 32.80 
38.50 - 39.00 
40.50 - 41.00 

EH5587 09/15/87 2.00 - 3.30 

EH5587 09;!5/87 9.50 - 10.90 
EH5587 09/15/87 12.00 - 14.00 
0H5587 09/15/87 14.50 - 23.50 
0H5587 09/15/87 27.00 - 29.20 
En5587 09/09/87 29.50 - 32.00 

EH5687 09/10/87 2.00 - 3.50 

EH5687 09/10/87 4.00 - 5.30 

NR - Ana ly te  n o t  repo r ted  

J - Present below de tec t i on  l i m i t  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

29.6 

.. 

.. 

.. 
30.8 

.. 
.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 
.. 
.. 

.. 
.. 
.. 

.. 
.. 
.. 

.. .. .. .. 

.. .. .. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 
5.5 

.. .. 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 
3.8 

.. 

.. 

.. 

.. 

Calcium 

(Ca). t o t a l  

mglkg 

43079.00 

169000 

58300 

51000 

.. 

.. 

.. 

80000 

.. 

.. 

.. 

217000 

63600 

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background value 

E - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

Cesium 

(Cr). t o t a l  

mg/kg 

Chromium 

( C r ) .  t o t a l  

m d k g  

Cobalt  

(Co), t o t a l  

mglkg 

Copper 

(CU),  t o t a l  

mg/kg 

I r o n  

(Fe). t o t a l  

m g l b  . 

Lead 

(Pb), t o t a l  

m9lk9 

L i  t h i um 

(L i ) .  t o t a l  

mg/kg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l luv ium - 1989 202. oooou 20.0300 22916.00 18.0400 44.4000 37.9000 18.2000. 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

09 115 187 

09/16 187 

09 /I6 187 

09/16/87 

09 /I6 187 

09 /I8 187 

09/2l/87 

09/21/87, 

09/21 187 

2.00 - 4.00 

6.00 - 7.50 

8.00  - 9.65 

10.00 - 11.50 
12.20 - 14.20 
14.20 - 22.80 
23.50 - 32.80 
38.50 - 39.00 
40.50 - 41.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. 

.. 
.. 

.. 
.. 

BH5587 09/15/87 2.00 - 3.30 

BH5587 09/15/87 9.50 - 10.90 
BH5587 09/15/87 12.00 - 14.00 
BH5587 09/15/87 14.50 - 23.50 
BH5587 09/15/87 27.00 - 29.20 
BH5587 09/09/87 29.50 - 32.00 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH5687 09/10/87 2.00 - 3.50 

BH5687 09/10/87 4.00 - 5.30 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. .. .. .. 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background value 

B - Present i n  l a b o r a t o r y  b lank  J - Present below de tec t i on  l i m i t  .. - no t  de tec ted  o r  va lue  e t o le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Mercury Molybdenum N icke l  Pot ass i um Selenium Depth Magnesium Manganese Borehole Date 

Number Sampled lncrement (ft.) (Mg), t o t a l  (Mn). t o t a l  (Hg), t o t a l  (Mo), t o t a l  (Ni) .  t o t a l  (K ) ,  t o t a l  (Se). t o t a l  

m9lk9 mg/kg m9/k9 m9/t9 mg/kg m d k g  m d k g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l luv ium - 1989 4425.000 422.9000 0.5800' 38.6500 43.2700 3336 .OOO 0.7700U 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

BH5487 

091 15/87 

09/16/87 

09/16/07 

09/16/87 

09/16/87 

09/18 187 

09/21 187 

09/21/87 

09/21/87 

2.00 - 4.00 

6.00 - 7.50 

8.00  - 9.65 

10.00 - 11.50 

12.20 - 14.20 

14.20 - 22.80 

23.50 - 32.80 

38.50 - 39.00 

40.50 - 41.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 
4950 

.. .. 

.. .. 
.. .. 

.. .. 

.. .. 

.. 4170 

.. .. 
.. .. 
.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. .. 

BH5587 09/15/87 2.00 - 3.30 

BH5587 09/15/87 9.50 - 10.90 

8H5587 09/15/87 12.00 - 14.00 

BH5587 09/15/87 14.50 - 23.50 

BH5587 09/15/87 27.00 - 29.20 

81.15587 09/09/87 29.50 - 32.00 

.. .. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

.. .. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. .. 

.. .. 

BH5687 09/10/87 2.00 - 3.50 

BH5687 09/10/87 4.00 - 5.30 

.. .. 

.. .. 
NR 

NR 

. .  
.. 

.. 

.. .. 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t fon  l i m i t  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l ,  h ighes t  background value 

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  value c t o le rance  i n t e v a l  1 - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

S t r o n t i u m  T h a l l i u m  

(Sr) ,  t o t a l  (11). t o t a l  

mg/kg w l k g  

T i n  

(Sn). T o t a l  

mg/kg 

Vanadium Z inc  

(V  ), t o t a l  (Zn). t o t a l  

w / k g  mg/kg 

Borehole Date  Depth S i l v e r  Sodium 

Number Sampled Increment (ft.) (Ag). t o t a l  (Na). t o t a l  

mg/kg w / k g  

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 226.0000. 1.5000U 338.0000. 54.6700 52.6400 40.9000' 1010. ooou 

2.00 - 4.00 

6.00 - 1.50 

8.00 - 9.65 

10.00 - 11.50 
12.20 - 14.20 
14.20 - 22.80 
23.50 - 32.80 
38.50 - 39.00 
40.50 - 41.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. .. .. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 
.. .. 

.. .. 
.. .. 

.. .. 

.. .. 
.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

0~5587 09/15/87 2.00 - 3.30 

0145587 09/15/87 9.50 - 10.90 
0~5587 09/15/87 12.00 - 14.00 

0~5587 09/15/87 27.00 - 29.20 
0115587 09/09/87 29.50 - 32.00 

8145587 09/15/87 14.50 - 23.50 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. NR 

NR 

NR 

NR 

NR 

NR 

.. .. 
.. .. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 
.. .. 

.. 

.. 

.. 
.. 

.. 
. .  
.. .. 

.. .. .. 
.. .. .. 

.. 

.. 
NR 

NR 

.. 

.. .. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

8 - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Depth Alumlnum Borehole Date 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  

mg/k!3 

-- 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 25312 .OO 

BH5687 09/10/87 9.50 - 10.40 
BH5687 09/10/87 12.00 - 14.00 
BH5687 09/11/87 17.00 - 18.90 
BH5687 09/11/87 19.50 - 22.00 

.. 

. . .  

.. 

.. 

Ant 1 mony Arsenic Barium Bery l l i um . Cadmium Calcium 

(Sb). t o t a l  (As), t o t a l  (ea). t o t a l  (Cd), t o t a l  (Ca). t o t a l  (Be), t o t a l  

mg/kg w / k g  w / k g  w / k g  mg/kg mg/kg 

12.lOOOU 15.8600 155 .e000 11'.2700 3.2000" 43079.00 

.. .. .. .. .. 
.. 

.. 

.. .. .. 

.. .. .. .. 

.. .. .. .. .. .. 

NR - Ana ly te  no t  repo r ted  

J * Present below d e t e c t i o n  l i m i t  

U - Detec t ion  L i m i t  (Ana ly te  no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  value < to le rance  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit o f  Tolerance Interval 

RF Alluvium - 1989 

BH5687 09/10/87 9.50 - 10.40 

BH5687 09/10/87 12.00 - 14.00 

BH5687 09/11/87 17.00 - 18.90 

BH5687 09/11/87 19.50 - 22.00 

Cesium 

(Cs). total 

mg/kg 

Chromium 

(Cr). total 

m g / b  

Cobalt 

(CO). total 

mg/kg 

Copper 

(Cu). total 

mg/kg 

Iron 

(Fe). total 

mg/kg 

Lead 

(Pb). total 

mg/kg 

Lit hi um 

(LI). total 

m d k g  

202. oooou 37.9000 18.2000- 20.0300 22916.00 18.0400 44.4000 

NR 

NR 

NR 

NR 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR - Analyte not reported 
J - Present below detection limit U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth Magnesium Manganese Mercury Molybdenum Nickel Potassium Selenium 

Number Sampled Increment (ft.) (Mg), total (Mn). total (Hg). total (Mo). total (Ni). total (K ) ,  total (Se), total 

mglkg mg/kg m d k g  m d k g  mg/kg mglk9 mg/kg 

-~ 
Upper Llmit of Tolerance Interval 

RF Alluvium - 1989 4425.000 422.9000 0.5800. 43.2700 3336.000 0.7700U 38.6500 

0H5687 09/10/87 9 .50  - 10.40 

8H5687 09/10/87 12.00 - 14.00 
0H5687 09/11/87 17.00 - 18.90 

0H5687 09/11/87 19.50 - 22.00 

NR - Analyte not reported 
J - Present below detection limit 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 
.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) * - When no tolerance interval, highest background value 

6 - Present in laboratory blank .. - not detected or value < tolerance Inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (It.) 

-~ 
Upper L l m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

-~ 

BH5687 09/10/87 9.50 - 10.40 

BH5687 09/10/87 12.00 - 14.00 

BH5687 09/11/87 17.00 - 18.90 

BH5687 09/11/87 19.50 - 22.00 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

S i l v e r  

(Ag), t o t a l  

mg/kg 

40.9000* 

.. 

.. 

.. 

.. 

Sod 1 um Stron t ium 

(Na), t o t a l  (Sr). t o t a l  

W l k g  mglkg 

1010. ooou 226.0000" 

.. .. 

.. .. 

.. .. 

.. .. 

Tha l l ium T i n  Vanadium Z inc  

( T l ) .  t o t a l  (Sn). To ta l  (Zn), t o t a l  (V  ) ,  t o t a l  

v l k s  mglkg mglkg mglkg 

1.5OOOU . 338.0000' 54.6700 52.6400 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. .. 

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

N i  t r a  t e +  

Boreho le  Date  Depth N t t r i t e - N i t r o g e n  

Number Sampled Increment  ( f t . )  MGIKG 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 4.3000. 

-~ 

BH3987RF 08/12/87 0.00 - 2.00 

BH3987RF 08/12/87 2.00 - 3.40 

BH3987RF 08/12/87 4.00 - 5.50 

BH3987RF 08/12/87 7.00 - 8.00 

BH3987RF 08/12/87 9.50 - 12.00 

BH3987RF 08/12/87 12.00 - 14.00 

BH4087RF 08/13/87 4.00 - 6.80 

BH4087RF 08/13/87 7.00 - 9.30 

BH4187RF 08/17/87 0.00 - 10.80 

BH4187RF 08/17/87 0.00 - 12.00 

BH4187RF 08/17/87 9.50 - 10.80 

BH4187RF 08/17/87 12.00 - 14.50 

BH4187RF 08/17/87 14.50 - 17.00 

BH4287RF 08/18/87 0.00 - 8.30 

BH4287RF 08/18/87 0.00 - 8.30 

BH4287RF 08/18/87 7.00 - 8.30 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

PH 

pH U n i t  

9.6400 

.. 

.. 

.. 

.. 

. .  

S u l f i d e  

MG/ KG 

13 .OOOO" 

.. 

.. 

.. 

.. 

.. .. 

.. .. 
INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. .. 

., .. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - P r e s e n t  below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  or v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4387RF 09/04/87 

BH4 357QF 09/04/87 

BH4387RF 09/04/67 

BH4387RF 09/04/87 

BH4387RF 09/04/67 

BH4387RF 09/04/67 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/67 

BH4387RF 09/08/87 

BH4387RF 09/06/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/67 

17.00 - 18.80 

22.00 - 24.50 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 
12.00 - 12.90 
14.50 - 15.80 
17.00 - 18.30 
22.20 - 23.20 
24.70 - 26.00 

4.00 - 6.20 

14.50 - 16.40 
19.50 - 22.00 
22.00 - 23.50 
24.50 - 27.00 

NR = Analyte not reported 

3 - Present below detection limit 

Nitrate+ 

Nitrite-Nitrogen 

MG/KG 

4.3000' 

NR 
NR , 

NR 

NR 

NR 

NR 

NR 
NR 

NR 

NR 

NR 

NR 
NR 

NR 

NR 

NR 

PH Sulfide 

pH Unit MG/KG 

9.. 6400 13.0000" 

.. .. 

.. .. 

.. 

.. 

.. .. 

.. .. 

.. .. 
INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. .. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 
0 - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Nitrate+ 

Borehole Date Depth Nitrite-Nitrogen PH 

Number Sampled Increment (ft.) HG/KG pH Unit 

Sulfide 

HGlKG 

- _ _ _  
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 4.3000. 9.6400 13.0000" 

BH4587RF 08/31/87 0.00 - 9.50 NR .. .. 

BH4587RF 08/31/87 9.50 - 17.00 NR .. .. 

BH4587RF 08/31/87 17.50 - 19.90 NR .. .. 

BH4587RF 08/28/87 7.00 - 9.50 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

BH4587RF 08/28/87 14.50 - 16.50 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

BH4687RF 09/02/87 0.00 - 9.00 NR .. .. 
BH4687RF 09/02/87 7.00 - 9.00 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

BH4687RF 09/02/87 9.50 - 17.80 
BH4687RF 09/02/87 17.00 - 17.80 
BH4687RF 09/03/87 24.50 - 25.10 

BH4787RF 

BH4787RF 

BH4787RF 

BH4787RF 

BH4787RF 

BH4787RF 

BH4787RF 

BH4787RF 

0911 1/87 

091 1 1/87 

0911 1/87 

09/11/87 

0911 1/87 

091 11 187 

09/11/87 

0911 1/87 

0.00 - 1.40 

2.00 - 3.64 

4.00 - 5.32 

6.00 - 7.15 

8 .00  - 9.00 

9.50 - 10.52 
11.50 - 12.66 
13.50 - 14.78 

NR - Analyte not reported 
J - Present below detection ltmit 

NR .. .. 
INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) " - When no tolerance interval. highest background value 
B - Present in laboratory blank .. - not detected or value c tolerance inteval I - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 

BH4787RF 09/11/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4887RF 09/16/67 

BH4887RF 09/17/87 

BH4987RF 09/18/87 

BH4987RF 09/18/87 

BH4987RF 09/21/87 

BH4987RF 09/21/87 

BH5087RF 09/17/87 

BH5087RF 09/17/87 

BHS187RF 09/10/87 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

6.00 - 7.14 

10.00 - 11.43 

6.00 - 7.30 

8.00 - 15.54 

20.00 - 22.00 

22.00 - 24.00 

7.00 - 8.90 

12.00 - 12.90 

0.00 - 9.00 

NR - Ana ly te  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

N i t r a t e +  

N i t r i t e - N i t r o g e n  

MG/KG 

4.3000" 

PH S u l f i d e  

pH U n i t  MG/KG 

9.6400 13.0000. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR .. .. 
NR .. .. 
NR .. .. 
NR .. .. 

NR .. .. 
INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. . 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Nitrate+ 

Borehole Date Depth Nitrite-Nitrogen 

Number Sampled Increment (ft.) MG/KG 

-~ 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 4.3000* 

BH5187RF 09/22/87 12.00 - 14.40 

BH5187RF 09/22/87 14.50 - 17.00 

BH5287RF 09/22/87 0.00 - 9.50  

BH5287RF 09/22/87 12.00 - 13.00 

BH5387RF 

BH5387RF 

BH5387RF 

BH5387RF 

BH5387RF 

BH5387RF 

BH5387RF 

BH5387RF 

091 11 187 

091 11/67 

09/11 187 

09/11/67 

09/14/87 

09/14/87 

09/14/87 

09/14/87 

0.00 - 18.80 

2 .00  - 3 . 5 0  

6.00 - 7 . 8 0  

8.00  - 9.90  

14.20 - 16.20 

16.20 - 17.90  

18.60 - 20.60  

20 .60  - 22.60  

BH5487RF 09/15/87 2 .00  - 4.00  

BH5487RF 09/16/87 6.00 - 7 . 5 0  

BH5487RF 09/16/87 8 . 0 0  - 9.65 

BH5487RF 09/16/67 10.00 - 11.50 

NR - Analyte not reported 

J - Present below detection limit 

NR 

NR 

NR 

NR 

NR 

N'R 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

PH 

PH Unit 

Sulfide 

MG/ KG 

9-.6400 13.0000" 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) 

B - Present in laboratory blank .. - not detected or value c tolerance inteval I - No background data available " - When no tolerance interval. highest background value 



- = - - = - -  

Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

N i t r a t e +  

Boreho le  Date Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment (ft.) MG/KG pH U n i t  

S u l f i d e  

HG/KG 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v l u r n  - 1989 

-- 

BH5487RF 09/16/87 

B445497RF 09/18/87 

BrI5Jd:uF 09/21/87 

BH5487RF 09/21/87 

BH5487RF 09/21/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/09/87 

BH5687RF 09/10/87 

BH5687RF 09/10/87 

BH5687RF 09/10/87 

BH5687RF 09/10/87 

BH5687RF 09/11/87 

BH5687RF 09/11/87 

4.3000' 9.6400 13.0000" 

12.20 - 14.20 

14.20 - 22.80 

23.50 - 32.80 

38.50 - 39.00 

40.50 - 41.00 

2.00 - 3.30 

9.50 - 10.90 

12.00 - 14.00 

14.50 - 23.50 

27.00 - 29.20 

29.50 - 32.00 

2.00 - 3.50 

4.00 - 5.30 

9.50 - 10.40 

12.00 - 14.00 

17.00 - 18.90 

19.50 - 22.00 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



I E. c E -. n - D 

Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH4087RF 08/13/87 

BH4087RF 08/13/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4287QF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8.00 

9.50 - 12.00 

12.00 - 14.00 

4.00 - 6.80 

7.00 - 9.30 

0.00 - 10.80 

0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 

14.50 - 17.00 

0.00 - 8.30 

0.00 - 8.30 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

Gross Alpha 

pCi /g  

Gross Beta 

PCi/9 

Uranium 233. 234 

P c i l g  

Uranium 235 

P C i l S  

37.1080 

43 2 12 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

."" 

t." 

36.8860 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1.4910 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

0.0870 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  ".. . I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Depth Uranium 238 Borehole Date 

Number Sampled Increment (ft.) pCi/g 
Strontium 89.90 Plutonium 239 

PCiI9 PCil9 

Americium 241 

PCiI9 
-~ 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 1.3530 0.7680 0.0170 0.0180 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

BH3987RF 08/12/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8.00  

9.50 - 12.00 

12.00 - 14.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 1.1 2 0.2 

0.03 2 0.10 

.. 

.. 
0.12 2 0.16 

0.02 2 0.15 

0.02 2 0.09 

.. 

.. 
0.02 2 0 . 0 8  

0.05 2 0.09 

0.06 2 0.09 

0.12 2 0.10 

.. 
0.9 2 0.5 

1.1 2 0 . 5  

BH4087RF 08/13/87 

BH4087RF 08/13/87 

4.00 - 6.80 

7.00 - 9.30 

0.8 2 0.3 

1.0 2 0.5 

.. 

.. 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

BH4187RF 08/17/87 

0.00 - 10.80 

0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 

14.50 - 17.00 

0.17 2 0.18 

0.05 2 0.14 

.. 

.. 
.. 

0.06 2 0.09 .." 
0.05 2 0.10 

.. 
.. 
.. 

.. 

.. 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

BH4287RF 08/18/87 

0.00 - 8.30 

0.00 - 8.30 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

0.18 2 0.14 

.. 
0.07 2 0.09 

0.04 2 0.11 

.. 

.. "". 
0.02 2 0.10 

0.05 2 0.09 

.. 

.. 
.. 
.. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

B - Present in laboratory blank J - Present below detection limit .. - not detected or value < tolerance inteval I - No background data available ... Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Eoreho le  Date Depth 

Number Sampled Increment (ft.) 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 

EH3987RF 08/12/87 

EH3987RF 08/12/87 

EH3987RF 08/12/87 

EH3987RF 08/12/87 

EH3987RF 08/12/87 

BH3987RF 08/12/87 

EH4087RF 08/13/87 

BH4087RF 08/13/87 

EH4187RF 08/17/87 

EH4187RF 08/17/87 

EH4187RF 08/17 187 

EH4187RF 08/17/87 

EH4187RF 08/17/87 

EH4287RF 08/18/87 

BH4287RF 08/18/87 

EH4287RF 08/18/87 

EH4287RF 08/18/87 

EH4287RF 08/18/87 

0.00 - 2.00 

2.00 - 3.40 

4.00 - 5.50 

7.00 - 8 . 0 0  

9.50 - 12.00 

12.00 - 14.00 

4.00 - 6.80 

7.00 - 9.30 

0.00 - 10.80 

0.00 - 12.00 

9.50 - 10.80 

12.00 - 14.50 

14.50 - 17.00 

0.00 - 8.30 

0.00 - 8.30 

7.00 - 8.30 

17.00 - 18.80 

22.00 - 24.50 

Cesium 137 

P C i l 9  

T r i  t ium 

pCi /ml 

0.0820 0..4100 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. 

.. .. 
"t" 

.. .. 
.. .. 

.. 

.. 
""" 

.. 

.. 

of Tolerance Interval* 

Radium 226 

PCi I9  

Radium 228 

PCi I9  

1.3340 2.8680 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  E - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/08/87 

BH4387RF 09/08/87 

BH4487RF 09/09/87 

BH44i-qF 09/09/87 

BH448,RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4587RF 08/31/87 

BH4587RF 08/28/87 

BH4587RF 08/31/87 

BH4587RF 08/28/87 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 
12.00 - 12.90 
14.50 - 15.80 
17.00 - 18.30 
22.20 - 23.20 
24.70 - 26.00 

4.00 - 6.20 

14.50 - 16.40 
19.50 - 22.00 
22.00 - 23.50 
24.50 - 27.00 

0.00 - 9.50 

7.00 - 9.50 

9.50 - 17.00 
14.50 - 16.50 

Gross Alpha 

pCi /g  

Gross Beta 

pCf/g 

Uranium 233, 234 

pCi /g  

Uranlum 235 

P C f h  

37.1080 36.8860 1.4910 0.0870 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

40 2 14 
.. 
39 2 14 
51 : 16 
.. 

.. 
t"" 

45 2 12 ... 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) 

B - Present i n  l a b o r a t o r y  b lank  

- When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m l t  .. - n o t  de tec ted  o r  v a l u e  C t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  
..I. I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Uranium 238 

PCi l9  

S t ron t ium 89.90 

PCi l9  

P lu ton ium 239 

PCi I9  

Americium 241 

pCi/g 

Borehole Date Depth 

Number Sampled Increment ( f t . )  

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 0.0180 1.3530 0.7680 0.0170 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/07 

BH4387RF 09/04/87 

BH4387RF 09/08/87 

BH4387RF 09/08/87 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 18.30 

22.20 - 23.20 

24.70 - 26.00 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1 . 0  2 0.9  

.. 

.. 

.. 

0.03 2 0.08 

.. 
0.09 2 0.12 

.. 
0.05 5 0.09 

.. 

.. 
0.10 2 0.10 

.. 

.. 
0.03 2 0.09 

0.03 2 0.08 

.. 

.. 
0.03 2 0.09 

.. 

.. 

.. 

.. 

.. 
0.04 2 0.10 

0.03 2 0.09 

.. 

.. 

.. 
0.07 2 0.11 

.. 

0.03 2 0.11 

.. 

.. 

.. 

.. .. 

.. 

.. 
BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

bH4487RF 09/09/87 

BH4487RF 09/09/87 

4.00 - 6.20 

14.50 - 16.40 

19.50 - 22.00 

22.00 - 23.50 

24.50 - 27.00 

0.07 2 0.09 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

BH4587RF 08/31/87 

BH4587RF 08/28l87 

BH4587RF 08/31/87 

BH4587RF 08/28/87 

0.00 - 9.50 

7.00 - 9.50 

9.50 - 17.00 

14.50 - 16.50 

0.09 2 0.11 ."" 
1.5 2 0.2 "." .. .. 

NR - Ana ly te  no t  repor ted  

J - Present below de tec t i on  l i m i t  

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  blank .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  1 - No background da ta  a v a i l a b l e  

* " "  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper L l m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/04/87 

BH4387RF 09/08/87 

BH4387RF 09/08/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/87 

BH4487RF 09/09/67 

BH4487RF 09/09/87 

BH4587RF 08/31/87 

BH4587RF 08/28/87 

BH4587RF 08/31/67 

BH4587RF 08/28/87 

0.00 - 1.60 

2.00 - 3.60 

4.00 - 5.30 

4.00 - 5.30 

7.00 - 7.90 

9.50 - 10.30 

12.00 - 12.90 

14.50 - 15.80 

17.00 - 18.30 

22.20 - 23.20 

24.70 - 26.00 

4.00 - 6.20 

14.50 - 16.40 

19.50 - 22.00 

22.00 - 23.50 

24.50 - 27.00 

0.00 - 9.50 

7.00 - 9.50 

9.50 - 17.00 

14.50 - 16.50 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

Cesium 137 

pCi/g 

T r i t i u m  

pC 1 /ml 

Radium 226 

PCi I9  

Radium 228 

pCl/g 

0.0820 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

I .  

... 

.". 

0.4100 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1.3340 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

2.8680 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l .  h ighes t  background Value 

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  1 ' -  No background data a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Boreho le  Date  Depth 

Number Sampled Increment  (ft.) 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH4587RF 08/31/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/03/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11 187 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

17.50 - 19.90 

0.00 - 9.00 

7.00 - 9.00 

9.50 - 17.80 

17.00 - 17.80 

24.50 - 25.10 

0.00 - 1.40 

2.00 - 3.64 

4.00 - 5.32 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

Gross Alpha 

PCiJ-3 

Gross Beta 

P C i h  

36.8860 37.1080 

.. 
*.. 

**. 

42 2 16 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

of Tolerance Interval* 

Uranium 233. 234 

P C i h  

Uranlum 235 

PCi/Ll 

1.4910 0.0870 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  I n t e r v a l ,  h i g h e s t  background v a l u e  

8 - Present  i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background d a t a  a v a i l a b l e  
t.. I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Uranium 238 

Pc f /g  

S t ron t l um 89.90 

P C l  1s 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L l m l t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

Plutonlum 239 

pCf/g 

Amerlclum 241 

P c f l s  

1.3530 0..7680 0.0170 0.0180 

BH4587RF 08/31/87 17.50 - 19.90 0.02 2 0.11 .. 

.. 

... .. 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/03/87 

0.00 - 9.00 

7.00 - 9.00 

9.50 - 17.80 

17.00 - 17.80 

24.50 - 25.10 

0.06 2 0.17 .. .. ... 
... 0.28 2 0.14 .. 

0.09 2 0.12 0.03 2 0.10 .. .. 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

BH4787RF 09/14/87 

0.00 - 1.40 

2.00 - 3.64 

4.00 - 5.32 

6.00 - 7.15 

8 . 0 0  - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

0.24 2 0.13 

.. 

.. 
0.02 2 0.10 

0.06 2 0.14- 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.08  2 0.08  

0.06 2 0.09 

0.06 2 0 . 0 8  

.. 
0.04 2 0.06 

0.10 2 0.08  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.02 2 0.12 

.. 
0.03 2 0.10 

.. 

.. 

0.06 2 0.07 .. 

0.09 2 0.11 

.. 
0.05 2 0.08  

.. 

.. 

NR - Ana ly te  no t  repo r ted  

J - Present  below d e t e c t l o n  l l m l t  

U - Oetec t lon  L l m l t  (Ana ly te  n o t  de tec ted  I n  background) " - When no to le rance  I n t e r v a l ,  h lghes t  background va lue  

B - Present In l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  l n t e v a l  I - No background data a v a l l a b l e  ... I I n s u f f i c i e n t  Sample f o r  Radiochemlstry Analyses 

~~ ~ ~~ ~ ~~~~~ ~~ 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi/g 

-~ 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

BH4587RF 08/31/67 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

BH4687RF 09/02/87 

0H4687RF 09/03/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

0H4787RF 09/11/87 

0H4787RF 09/11/87 

BH4787RF 09/11/67 

BH4787RF 09/11/67 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/11/87 

BH4787RF 09/14/67 

BH4787RF 09/14/87 

BH4787RF 09/14/67 

BH4787RF 09/14/87 

17.50 - 19.90 

0.00 - 9.00 

7.00 - 9.00 

9.50 - 17.80 

17.00 - 17.80 

24.50 - 25.10 

0.00 - 1.40 

2.00 - 3.64 

4.00 - 5.32 

6.00 - 7.15 

8.00 - 9.00 

9.50 - 10.52 

11.50 - 12.66 

13.50 - 14.78 

15.00 - 15.65 

16.00 - 17.62 

20.50 - 21.00 

21.00 - 22.50 

22.50 - 24.30 

0.0820 

Tri t i um 

pCilml 

Radium 226 

PCilS 

Radium 228 

PCil9 

0.4100 1.3340 2.8680 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

"*" 

"t. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

J - Present below detection limit 0 - Present in laboratory blank ._  - not detected or value e tolerance lnteval I - No background data available 

*"" - Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

-~ 

Gross Alpha 

P C i l 9  

Gross Beta 

P C i l 9  

Uranium 233, 234 

P C i h  

Uranium 235 

P c f l s  

1.4910 0.0870 37.1080 36.8860 

BH4887RF 09/16/87 

BH4887RF 09/17/87 

6.00 - 7.14 

10.00 - 11.43 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

BH4987RF 09/18/87 

BH4987RF 09/18/87 

BH4987RF 09/21/87 

BH4987RF 09\21/87 

6.00 - 7.30 

8.00  - 15.54 

20.00 - 22.00 

22.00 - 24.00 

.. 
.. 
.. 
.. 

.. 

BH5087RF 09/17/87 

BH5087RF 09/17/87 

7.00 - 8.90 

12.00 - 12.90 

.. 

.. 
.. 
.. 

.. 

**. BH5187RF 09/18/87 

Bw5187RF 09/22/87 

BH5187RF 09/22/87 

0.00 - 9.00 

12.00 - 14.40 

14.50 - 17.00 

.. 

.. 
.. .. 

.. 

.. 

NR 

NR 

BH5287RF 09/22/87 

BH5287RF 09/22/87 

0.00 - 9.50 

12.00 - 13.00 

NR 

NR 

.. 
i .  

.. 

BH5387RF 09/11/87 

BH5387RF 09/11/87 

BH5387RF 09/11/87 

BH5387RF 09/11/87 

0.00 - 18.80 

2.00 - 3.50 

6.00 - 7.80 

8.00 - 9.90 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 
.. 
.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  J - Present below d e t e c t i o n  l i m i t  .. - n o t  de tec ted  o r  va lue  c t o l e r a n c e  l n t e v a l  1 - No background da ta  a v a i l a b l e  

*""  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi Jg 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Radium 226 

PCiJ.3 

Radium 228 

PCi lS  

T r i  t i um 

pCi /ml 

RF A l l u v i u m  - 1989 

- _ _ _  

0.0820 1.3340 0.4100 2.8680 

EH4887RF 09/16/87 

BH4887RF 09/17/87 

6.00 - 7.14 

10.00 - 11.43 

.. NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

0.1 2 0.1 

.. 

.. 

.. 

BH4987RF 09/18/87 

BH4987RF 09/18/87 

EH4987RF 09/21/87 

EH4987RF 09/21/87 

6.00 - 7.30 

8.00  - 15.54 

20.00 - 22.00 

22.00 - 24.00 

NR 

NR 

NR 

NR .. 

.. 

.. 
BH5087RF 09/17/87 

BH5087RF 09/17/87 

7.00 - 8.90 

12.00 - 12.90 

NR 

NR 

"1. EH5187RF 09/18/87 

EH5187RF 09/22/87 

BH5187RF 09/22/87 

0.00 - 9.00 

12.00 - 14.40 

14.50 - 17.00 

NR 

NR .. .. 

EH5287RF 09/22/87 

BH5287RF 09/22/87 

0.00 - 9.50 

12.00 - 13.00 

NR 

NR 

.. 

.. 
.. 
.. 

EH5387RF 09/11/87 

BH5387RF 09/11/87 

BH5387RF 09/11/87 

BH5387RF 09/11/87 

0.00 - 18.80 

2.00 - 3.50 

6.00 - 7.80 

8.00  - 9.90 

0.1 2 0.1 

.. 

.. 

.. 

NR 

N R  

NR 

NR 

NR 

NR 

NR 

N R  

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) * - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

J - Present below d e t e c t i o n  l i m i t  E - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  ... I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper L t m t t  of Tolerance I n t e r v a l -  

RF A l l u v i u m  - 1989 

-~ 

BH5387RF 09/14/87 

EH5387RF 09/14/87 

BH5387RF 09/14/87 

EH5387RF 09/14/87 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

EH5487RF 

09 115 187 

09/16/87 

09/16 187 

09/16/87 

09/16 187 

09 118 187 

09/21/87 

09/21/87 

09/21/87 

2.00 - 4.00 

6.00 - 7.50 

8 . 0 0  - 9.65 

10.00 - 11.50 

12.20 - 14.20 

14.20 - 22.80 

23.50 - 32.80 

38.50 - 39.00 

40.50 - 41.00 

EH5587RF 09/15/87 

EH5587RF 09/15/07 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

EH5587RF 09/15/87 

EH5587RF 09/09/87 

2.00 - 3.30 

9.50 - 10.90 

12.00 - 14.00 

14.50 - 23.50 

27.00 - 29.20 

29.50 - 32.00 

Gross Alpha 

PCi I9  

37.1080 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Gross Beta 

PCiJ9 

36.8860 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Urantum 233, 234 

PCiJ9 

1.4910 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Urantum 235 

pCf/g 

0.0870 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - O e t e c t t o n  L i m t t  (Ana ly te  n o t  de tec ted  I n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present below d e t e c t t o n  l i m i t  E - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  t o l e r a n c e  t n t e v a l  I - No background da ta  a v a t l a b l e  

**"  - I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi/g 

Strontium 89,90 

PCi/9 

-~ 
Upper Limit of Tolerance Interval 

RF Alluvium - 1989 

-- 

BH5387RF 09/14/07 

BH5387RF 09/14/87 

BH5387RF 09/14/07 

BH5387RF 09/14/67 

BH5487RF 09/15/87 

BH5487RF 09/16/67 

BH5487RF 09/16/87 

BH5487RF 09/16/67 

BH5487RF 09/16/87 

BH5487RF 09/18/87 

BH5487RF 09/21/07 

BH5487RF 09/21/87 

BH5487RF 09/21/07 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/07 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/09/87 

1.3530 0..7680 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

2.00 - 4.00 

6.00 - 7.50 

8.00  - 9.65 

10.00 - 11.50 

12.20 - 14.20 

14.20 - 22.80 

23.50 - 32.80 

38.50 - 39.00 

40.50 - 41.00 

2.00 - 3.30  

9.50 - 10.90 

12.00 - 14.00 

14.50 - 23.50 

27.00 - 29.20 

29.50 - 32.00 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. .. 

Plutonium 239 

Pcils 

0.0170 

0.03 2 0.15 

.. 

.. 

.. 

0.31 2 0.14 

0.02 2 0.09 

.. 
0.11 2 0.13 

0.11 2 0.13 

.. 

.. 

.. 

0.06 2 0.09 

0.09 2 0.16 

0.07 2 0.11 

0.07 2 0.13 

0.08  2 0.13 

0.03 2 0.09 

Americium 241 

PCil9 

0.0180 

0.03 2 0.09 

0.07 2 0.08  

0.10 2 0.09 

0.07 2 0.08 

0.05 2 0.09 

.. 
0.03 2 0.07 

.. 

.. 

.. 
0.06 2 0.08  

0.08 2 0.08 

0.04 2 0.08 

.. 

.. 

.. 
0.10 2 0.13 

.. 

.. 
. I  

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) * - When no tolerance interval, hlghest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value e tolerance inteval I - No background data available .." I Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Boreho le  Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi /g  

T r i  t i um 

pCi/ml 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l u v i u m  - 1989 

BH5387RF 09/14/87 

BH5387RF 09/14/87 

BH5387RF 09/14/87 

BH5387RF 09/14/87 

BH5487RF 09/15/87 

BH5487RF 09/16/87 

BH5487RF 09/16/87 

BH5487RF 09/16/87 

8H5487RF 09/16/87 

BH5487RF 09/18/87 

BH5487RF 09/21/87 

BH5487RF 09/21/87 

BH5487RF 09/21/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/15/87 

BH5587RF 09/09/87 

14.20 - 16.20 

16.20 - 17.90 

18.60 - 20.60 

20.60 - 22.60 

2.00 - 4.00 

6.00 - 7.50 

8.00  - 9.65 

10.00 - 11.50 

12.20 - 14.20 

14.20 - 22.80 

23.50 - 32.80 

38.50 - 39.00 

40.50 - 41.00 

2.00 - 3.30 

9.50 - 10.90 

12.00 - 14.00 

14.50 - 23.50 

27.00 - 29.20 

29.50 - 32.00 

0.0820 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.._ 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.4100 

.. 

.. 

.. 

.. 

. .. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

Radium 226 

PCi/9 

Radium 228 

PCi I9  

1.3340 2.8680 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l f m i t  B * Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  v a l u e  t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  ... I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLWIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH5687RF 09/10/87 2.00 - 3.50 

BH5687RF 09/10/87 4.00 - 5.30 

BH5687RF 09/10/87 9.50 - 10.40 

BH5687RF 09/10/87 12.00 - 14.00 

BH5687RF 09/11/87 17.00 - 18.90 

BH5687RF 09/11/87 19.50 - 22.00 

Gross Alpha 

pCl/g 

Gross Beta 

PCi/!I 

Uranium 233. 234 

P c i l s  

Uranium 235 

pCl/g 

37.1080 36.8860 1.4910 

.. 

.. 

.. 

.. 
54 2 17 

.. 

.. 

.. 
,. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 
3.4 2 0.3 

.. 

0.0870 

NR 

NR 

NR 

NR 

NR 

NR 

NR - Ana ly te  no t  repo r ted  U - Detec t lon  L l m i t  (Analyte no t  de tec ted  i n  background) * - When no t o le rance  i n t e r v a l ,  h lghes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * "  - I n s u f f i c i e n t  Sample f o r  Radiochemlstry Analyses 



EAST 

Borehole 

Number 

I 

Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit 

TRENCHES ROCKY FLATS ALLUVIUM 

Date Depth Uranium 238 

Sampled Increment (ft.) pCi/g 

Upper Limit of Tolerance Interval 

RF Alluvium - 1989 1.3530 

BH5687RF 

BH5687RF 

BH5687RF 

BH5687RF 

BH5687RF 

BH5687RF 

09/10/87 2.00 - 3.50 .. 
09/10/87 4.00 - 5.30 .. 
09/10/87 9.50 - 10.40 .. 
09/10/87 12.00 - 14.00 .. 

09/11/87 19.50 - 22.00 .. 
09/11/87 17.00 - 18.90 3.9 2 0.3 

Strontium 89.90 

PCi Is 

of Tolerance Interval* 

Plutonium 239 

PCi Is 
Americium 241 

PCtlS 

0.7680 0.0170 0.0180 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
0.06 2 0.13 

.. 

0.02 2 0.10 

.. 

.. 
0.04 2 0.06 

0.09 2 0.09 

0.08 2 0.10 

0.03 2 0.06 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value tolerance inteval I - No background data available 
Insufficient Sample for Radiochemistry Analyses ... 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES ROCKY FLATS ALLUVIUM 

Borehole Date Depth 

Number Sampled Increment (ft.) 

Cesium 137 

PCi l9  

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

RF A l l uv ium - 1989 

BH5687RF 09/10/87 2.00 - 3.50 

BH5687RF 09/10/87 4.00 - 5.30 

BH5687RF 09/10/87 9.50 - 10.40 

BH5687RF 09/10/87 12.00 - 14.00 

BH5687RF 09/11/87 17.00 - 18.90 

BH5687RF 09/11/87 19.50 - 22.00 

0.0820 

.. 

.. 

.. 

.. 

.. 

.. 

0.4100 

.. 

.. 

.. 

.. 

.. 

.. 

Radium 226 

PCi l9  

1.3340 

Radium 228 

PCi/9 

2.8680 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - Ana ly te  no t  repor ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l .  h ighes t  background Value 

J - Present below de tec t i on  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



1 
I 
I 

APPENDIX A-3.2 

OPERABLE UNIT NO. 2 

EASTTRENCHESAREA 

SOIL SAMPLING RESULTS 

CLAYSTONE 

DECEMBER 1989 DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Cadmium Bery l  1 i um 

(Ee), t o t a l  (Cd) .  t o t a l  

w / k g  mglkg 

Calcium 

(Ca), t o t a l  

mglkg 

Borehole Date Depth A 1 umi num 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  

m9Jkg 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

Antimony 

(Sb). t o t a l  

mgJk9 

Arsen ic  

(As), t o t a l  

mg/kg 

15.0500 

25 

Barium 

(Ba) ,  t o t a l  

w / k g  

240.1000 

413 

Claystone - 1989 10183.00 11.8000 1.lOOOU 13495.00 16.2000* 

oe 112 187 

08/13 187 

08 117 187 

09 /Q8/87 

09 108 187 

09/QB/87 

08 /3 i /e7 

08/31 187 

08/31/87 

14.50 - 17.00 4.3 BH3987 

B H ~ O B ~  

~ ~ 4 1 ~ 7  

BH4387 

BH4387 

BH4387 

OH4587 

0114587 

BH4587 

.. 

9.50 - 12.00 .. 

.. 

.. .. 

.. 

.. .. 

.. 17.00 - 19.50 1.6 .. 

27.20 - 29.70 

29.70 - 32.00 

29.70 - 32.00 

3.2 

3.6 

2.8 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 
.. 

25.00 - 27.50 

27.50 - 30.00 

30.00 - 32.50 

3.6 

6.1 

4.5 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. .. 

.. 
.. 

.. 

.. 
.. 
.. 

.. 6.2 

2.2 

.. 

.. 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  ! - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Cesium Chromlum Cobalt Copper Iron Lead Li thl um 

Number Sampled Increment (ft.) (Cs), total (Cr). total (Co). total (Cu). total (Fe). total (Pb). total (LI). total 

mglkg w / k g  m s / b  mg/kg mslb w l k s  m g / b  

-- 
Upper Limit of Tolerance Interval 

Claystone - 1989 212. oooou 16.5700 29.7000. 30.6200 41295.00 34.5000 33.3700 

~~ 

08 112 187 

08 113 187 

08/17 187 

09 108 187 

09 /08/87 

09/08/87 

08/31 187 

06/31 187 

08/31/07 

14.50 - 17.00 NR .. .. .. .. .. NR BH3987 

BH4087 

BH4187 

Eli4387 

8H4387 

BH4387 

BH4587 

OH4587 

BH4587 

9.50 - 12.00 NR .. .. .. .. .. NR 

17.00 - 19.50 NR .. .. .. .. .. NR 

27.20 - 29.70 
29.70 - 32.00 
29.70 - 32.00 

NR 

NR 

NR 

.. 

.. 
.. 

.. 
.. 
.. 
.. 

.. 

.. 
.. 
.. 

NR 

NR 

NR 

25.00 - 27.50 
27.50 - 30.00 
30.00 - 32.50 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. .. .. 

BH4687 09/03/87 27.00 - 29.50 
BH4687 09/03/87 29.50 - 32.00 

.. 

.. 
.. .. 

.. 
42700 .. NR 

NR 

NR 

NR 

NR - Analyte not reported U - Detection Llmlt (Analyte not detected In background) - When no tolerance Interval, hlghest background value 

B - Present In laboratory blank J - Present below detection llmlt .. - not detected or value c tolerance Inteval I - No background data avallable 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Manganese Mercury 

(Mn). total (Hg). total 

m9Jk9 m g / b  

Molybdenum 

(Ho), total 

w / k g  

Nickel 

(Ni). total 

W k g  

Potasslum 

(K ), total 

m9Jk.3 

Selenium 

(Sa), total 

mg/kg 

Borehole Date Depth Magnesium . 

Number Sampled Increment (tt.) (Mg). total 

mglkg 

-~ 
Upper Limlt of Tolerance Interval 

NR 

Claystone - 1989 33.6800 56.9500 1400.000. I. l O 0 O U  4896.000 656.0000 0.3500- 

14.50 - 17.00 .. 3090 .. NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

081 12/87 

08/13/87 

08 / 17/87 

09 /08/87 

09/08/87 

09/08/87 

08/31 187 

08 131 /a7 

08/31 187 

BH3987 

01-14087 

BH4187 

BH4387 

BH4387 

BH4387 

BH4587 

BH4587 

BH4587 

9.50 - 12.00 .. .. .. .. 

.. 

.. 

.. 17.00 - 19.50 .. 

27.20 - 29.70 

29.70 - 32.00 

29.70 - 32.00 

706 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 
.. 
.. 

25.00 - 27.50 

27.50 - 30.00 

30.00 - 32.50 

.. .. 
3540 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH4687 09/03/87 27.00 - 29.50 

BH4687 09/03/87 29.50 - 32.00 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

.. NR 

.. 

NR - Analyte not reported 
J - Present below detectlon limit U - Oetectlon Llmit (Analyte not detected In background) 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data avallable - When no tolerance interval, highest background value 



Total Metals Results for Boreholes at Operable Unit No. 2 

ReporteU for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Silver Sod i urn Stront 1 urn Thal 1 i um Tln Vanadlum Zinc 

Number Sampled Increment (ft.) (Ag). total (Na). total (Sr). total (Tl), total (Sn). Total (V  ),  total (Zn), total 

m g / b  m d k g  w / k g  mglk9 mg/kg w / k g  w / k s  

-~ 
Upper Limit of Tolerance Interval 

Claystone - 1989 18.7000* 1060. OOOU 144.4200 2.lOOOU 274.0000. 47.7000 106.7000 

-~ 

BH3987 08/12/87 14.50 - 17.00 .. 1400 .. .. NR 59 .. 

BH4087 08/13/87 9.50 - 12.00 .. .. .. .. NR .. .. 

BH4187 08/17/87 17.00 - 19.50 .. .. .. NR .. .. .. 

BH4387 09/08/87 27.20 - 29.70 
81-14387 09/08/87 29.70 - 32.00 
BH4387 09/08/87 29.70 - 32.00 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH4587 08/31/87 25.00 - 27.50 
BH4587 08/31/87 27.50 - 30.00 
BH4587 08/31/87 30.00 - 32.50 

NR 

NR 
NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. 
60 .. .. 
.. 

BH4687 09/03/87 27.00 - 29.50 
BH4687 09/03/87 29.50 - 32.00 

.. 

.. 
1372 .. 

.. 
NR 

NR 

51 

.. 
124 

NR - Analyte not reported 
J - Present below detection llmit U - Detection Limit (Analyte not detected in background) - When no tolerance interval. hlghest background value 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Barium 

(Ba), t o t a l  

mg/kg 

Borehole Date Depth A1 uml num Antimony 

Number Sampled Increment (ft.) ( A l ) .  t o t a l  (Sb). t o t a l  

m g / b  mglkg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Ar ren  1 c 

(As), t o t a l  

mglkg 

15.0500 

Bery l  11 um Cadmium 

(Be). t o t a l  (Cd). t o t a l  

m g l b  mglkg 

Calcium 

(Ca). t o t a l  

mglkg 

10183.00 Claystone - 1989 13495.00 16.2000. 

26.20 - 27.20 .. .. 
26.20 - 27.20 .. .. 
27.20 - 28.20 .. .. 

240.1000 11.8000 1 . lOOOU 

.. 

.. 

.. 

.. 

.. 

09/15/87 

09/15/87 

09/15/87 

09/17/87 

09/17/87 

09/21/87 

09/17/87 

09 / 17 187 

09/22/87 

09/22/87 

091 14/87 

BH4787 

BH4787 

Eli4787 

BH4887 

814887 

BH4987 

BH5087 

BH5087 

BH5287 

BH5287 

BH5387 

.. 

.. 

.. 

.. 

.. 

18.5 

.. 
16.2 

.. 

.. 
.. 
.. 

.. .. 

.. 1.6 

13.20 - 15.11 

15.20 - 16.70 

.. 

.. 
.. 
.. 

.. 1.6 

.. 1.9 

.. 

.. 

24.14 - 25.64 .. .. 

.. 

.. .. .. 

.. 14.50 - 17.00 

17.00 - 19.50 

1.6 

1.6 

.. 

.. 
.. 
.. .. 

22.00 - 24.00 

24.00 - 25.00 

1.3 

1.6 

.. 

.. 
.. 
.. 

.. . . .  
.. 

.. 

.. 

22.60 - 24.00 .. .. .. 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - Detec t ion  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h lghes t  background value 

B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  value < to le rance  i n t e v a l  I - No background data ava i l ab le  

L 



Total Metals Results for Boreholes at operable Unit NO. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Cesium Chromium Cobalt  Copper I r o n  Lead L i t  h i  urn 

Number Sampled Increment (ft.) (Cs). t o t a l  ( C r ) ,  t o t a l  (CO). t o t a l  (CU).  t o t a l  (Fe). t o t a l  (Pb), t o t a l  (L i ) .  t o t a l  

m9/kg m d k g  m g / b  mglkg mglkg m g / b  m9/tg 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

Claystone - 1989 212.oooou 16.5700 29.7000" 30.6200 41295.00 34.5000 33.3700 

09/15/87 26.20 - 27.20 

09/15/07 26.20 - 27.20 

09/15/87 27.20 - 28.20 

NR .. .. .. .. .. NR 

NR .. .. .. .. .. NR 

NR .. NR 

09/17/87 13.20 - 15.11 

09/17/07 15.20 - 16.70 

NR .. 
NR .. 

NR 

NR 

.. .. 
.. 

.. 

.. 
.. 

09/21/07 24.14 - 25.64 NR NR .. .. .. .. 

09/17/87 14.50 - 17.00 

09/17/07 17.00 - 19.50 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

.. 

09/22/87 22.00 - 24.00 

09/22/07 24.00 - 25.00 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

09/14/87 22.60 - 24.00 NR NR .. .. .. .. 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background value 

8 - Present i n  l abo ra to ry  b l a n k .  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Magnesium Manganese Mercury 

Number Sampled Increment (ft.) (Mg). total (Hn), total (ng). total 

mglkg Wlk9 mgIk9 

-~ 
Upper Limit of  Tolerance Interval 

Molybdenum 

(Ho), total 

m 9 P 9  

33.6800 

Nickel 

( N i ) .  total 

mg/@ 

56.9500 

Selenl um 

(Se), total 

m d k g  

1.lOOOU 

Potassium 

(K ), total 

mglkg 

1400.000* Claystone - 1989 4896.000 656.0000 0.3500' 

26.20 - 27.20 .. 
26.20 - 27.20 .. 
27.20 - 28.20 .. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

09/15/87 

09/15/87 

09/15/87 

09/17/87 

09/17/87 

09/21/87 

09/17 187 

091 17 187 

09/22/87 

09/22/87 

09/14/87 

BH4787 

8H4787 

en4787 

BH4887 

8H4887 

8H4987 

BH5087 

8H5087 

BH5287 

8H5287 

8H5387 

.. 

.. 

.. .. .. .. 

13.20 - 15.11 
15.20 - 16.70 

.. 

.. 
.. 
.. 

.. 
.. 

.. 

.. 
.. 
.. .. 

24.14 - 25.64 .. 

.. 

.. NR .. .. .. 

14.50 - 17.00 
17.00 - 19.50 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. 

.. 

.. 

22.00 - 24.00 
24.00 - 25.00 

NR 

NR 

.. 

. . .  
.. .. 

.. 
.. 
.. 

.. 

.. 

22.60 - 24.00 NR .. .. .. .. .. 

U - Detection Limit (Analyte not detected in background) " - When no tolerance interval, highest background value 

B - Present In laboratory blank .. - not detected or value < tolerance inteval I - No background data available 

NR - Analyte not reported 
J - Present below detection limit 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Tha 1 1 1 urn St ron t  1 um 

(Sr) ,  t o t a l  (11). t o t a l  

mglkg w / k g  

T i n  Vanadium Zinc 

(Zn), t o t a l  (Sn). To ta l  (V  ), t o t a l  

mg/kg w / k g  mg/kg 

Borehole Date Depth S i l v e r  Sodl urn 

Number Sampled Increment (ft.) (Ag). t o t a l  (Na). t o t a l  

mg/kg w / k g  

-~ 
Upper L i m i t  of Tolerance I n t e r v a l  

Claystone - 1989 18.7000* 1060. OOOU 47.7000 106.7000 274.0000" 144.4200 2. lOODU 

81-14787 09/15/87 26.20 - 27.20 
BH4787 09/15/87 26.20 - 27.20 
BH4787 09/15/87 27.20 - 28.20 

.. 

.. 

.. 

.. 

.. 

.. 

NR .. 
NR .. 
NR .. 

.. .. 
.. .. 

.. .. 
.. 
.. 

BH4887 09/17/87 13.20 - 15.11 
BH4887 09/17/87 15.20 - 16.70 

.. 

.. 
.. 
.. 

.. 

.. 
NR 

NR 

.. 

.. 
.. 

.. .. .. NR .. .. 

.. BH5087 09/17/67 14.50 - 17.00 
BH5087 09/17/87 17.00 - 19.50 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. .. 

BH5287 09/22/87 22.00 - 24.00 
BH5287 09/22/87 24.00 - 25.00 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 
.. 
.. .. 

BH5387 09/14/87 22.60 - 24.00 NR .. .. . .  .. .. .. 

U - Detec t ion  L i m i t  (Analyte no t  de tec ted  i n  background) 

B - Present i n  l abo ra to ry  b lank  .. - not  de tec ted  o r  va lue  to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

- When no to le rance  i n t e r v a l ,  h ighes t  background va lue  NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth A1 uml num Antlmony Arsen 1 c Barlum Berylllum Cadmlum Calcl um 

Number Sampled Increment (ft.) (Al), total (Sb), total (As), total (Ba). total (Be), total (Cd). total (Ca). total 

mglkg mglkg w l k s  mg/kg mglkg w l k g  w / k g  

-~ 
Upper Llmit of Tolerance Interval 

10183.00 Claystone - 1989 13495.00 16.2000. 15.0500 240.1000 11. 8000 1.lOOOU 

~ ~ 5 4 8 7  09/21/87 42.50 - 44.00 .. 
~ ~ 5 4 8 7  09/21/87 42.50 - 44.00 .. 

~ ~ 5 5 8 7  os115ie7 32.00 - 34.10 
BH5587 09/15/87 32.00 - 34.10 
R1'+5F7 09/15/87 34.50 - 36.60 

BH5687' J I 0.00 - 0.00  

.. .. 
.. .. .. 

.. .. .. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. .. 
.. .. 

.. 

.. 

.. 

.. 

.. 
1.2 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Llmit (Analyte not detected' In background) 

B - Present In laboratory blank " - When no tolerance Interval, hlghest background value 

J - Present below detectlon llmlt .. - not detected or value c tolerance lnteval I - No background data avallable 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Cesium Chromium Cobalt  Copper 

Number Sampled Increment (ft.) (Cs), t o t a l  ( C r ) .  t o t a l  (Co). t o t a l  (Cu). t o t a l  

mslkg mg I kg mslks m s l b  
-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-~ 

BH5487 09/21/87 

EM5487 09/21/87 

BH5587 09/15/87 

BHI.587 09/15/87 

~ ~ 5 5 8 7  o s l i s p ?  

BH5687 / / 

212 .oooou 16.5700 29.7000" 30.6200 

42.50 - 44.00 

42.50 - 44.00 

32.00 - 34.10 

32.00 - 34.10 

34.50 - 36.60 

0.00  - 0.00 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

I r o n  

(Fe). t o t a l  

m s h  ' 

41295.00 

.. 

.. 

.. 

.. 

.. 

Lead L1 t h i  um 

(Pb). t o t a l  (L I ) .  t o t a l  

mslks mglkg 

34.5000 33.3700 

.. NR 

.. NR 

.. 

.. 

.. 

NR 

NR 

NR 

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

B - Present i n  l abo ra to ry  b lank  .. - not  de tec ted  o r  va lue  c t o le rance  l n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

- _ _ _  
Upper Limit of Tolerance Interval 

Claystone - 1989 

BH5487 09/21/87 42.50 - 44.00 

BH5487 09/21/87 42.50 - 44.00 

BH5587 09/15/87 32.00 - 34.10 

BH5587 09/15/87 32.00 - 34.10 

BH5587 09/15/87 34.50 - 36.60 

BH5687 / / 0.00 - 0.00  

NR - Analyte not reported 
J - Present below detection limit 

Magnesium Manganese Mercury 

(Mg). total (Hn). total (Hg). total 

m g / b  W k g  mglkg 

4896.000 656.0000 0.3500' 

.. .. .. 

.. .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Molybdenum Nickel Pot ass I urn Selenium 

(Mo). total (Ni), total (K ), total (Se). total 

m d k g  mglkg mg/kg mg/kg 

INSUFFICIENT SAMPLE FOR TOTAL METALS ANALYSIS 

33.6800 56.9500 1400.000* 1.lOOOU 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) - When no tolerance Interval. highest background value 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Silver Sod 1 um Strontium Thal 1 i um Tin Vanadium Zinc 

Number Sampled Increment (ft.) (Ag), total (Na). total (Zn). total (Sr). total (11). total (Sn). Total 3 (V ), total 

m g / b  m g / b  mglkg mg/kg w / k g  w l k g  mglkg 

-~ 
Upper Limit of Tolerance Interval 

Claystone - 1989 18.7000. 1060. OOOU 144.4200 2.lOOOU 47.7000 106.7000 274.0000. 

~ ~ 5 4 8 7  

BH5487 

BH5587 

an5587 

on5587 

BH5687 

09/21/87 42.50 - 44.00 
09/21/87 42.50 - 44.00 

09/15/87 32.00 - 34.10 
09/15/87 32.00 - 34.10 
09/15/87 34.50 - 36.60 

0.00  - 0.00  

NR - Analyte not reported 
J - Present below detection limit 

.. .. .. .. 

.. .. .. .. 

.. 

.. 
.. 
.. 
.. 

.. 

.. 

INSUFFXCIENT SAMPLE FOR TOTAL METALS ANALYSIS 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

.. .. 
.. .. 

.. 

.. 

.. 

.. 

U - Detection Limit (Analyte not detected in background) 

B - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available - When no tolerance interval, highest background value 



Inorganic Results for Boreholes at Operable Unit N o .  2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE . 

N i t r a t e +  

Boreho le  Date Depth N i t r i t e - N i t r o g e n  PH S u l f i d e  

Number Sampled Increment (ft.) MG/KG pH U n i t  MG/KG 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

10.1400 5. oooo* C lays tone - 1989 2.0000' 

BH3987CL 08/12/07 14.50 - 17.00 NR .. . I  

BH4087CL 08/13/67 9.50 - 12.00 NR .. . .  

BH4387CL 09/08/87 27.20 - 29.70 

BH4387CL 09/08/87 29.70 - 32.00 

BH4387CL 09/08/87 29.70 - 32.00 

BH4587CL 06/31/87 25.00 - 27.50 

BH4587CL 08/31/87 27.50 - 30.00 

BH4587CL 08/31/87 30.00 - 32.50 

BH4687CL 09/03/87 27.00 - 29.50 

BH4687CL 09/03/87 29.50 - 32.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L l m f t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present  i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper 

EAST TRENCHES CLAYSTONE 

Nltrate+ 

Borehole Date Depth Nltrlte-Nltrogen 

Number Sampled Increment (ft.) MG/KG 

-~ 
Upper Limlt o f  Tolerance Interval 

Claystone - 1989 2.0000" 

BH4787CL 09/15/07 26.20 - 27.20 
BH4787CL 09/15/87 26.20 - 27.20 
BH4787CL 09/15/87 27.20 - 28.20 

BH4887CL 09/17/87 13.20 - 15.11 
BH4BB7CL 09/17/87 15.20 - 16.70 

NR 

N R  

NR 

NR 

NR 

BH4987CL 09/21/07 24.14 - 25.64 NR 

BH5087CL 09/17/07 14.50 - 17.00 
BH50-7CL 09/17/87 17.00 - 19.50 

BH5287CL 09/22/07 22.00 - 24.00 
BH5287CL 09/22/87 24.00 - 25.00 

BH5387CL 09/14/07 22.60 - 24.00 

NR 

NR 

NR 

NR 

NR 

PH 

pH Unlt 

10.1400 

.. 

.. 

Limit of Tolerance Interval* 

Sulfide 

HG/KG 

5.0000" 

.. 

.. 

.. 

.. 

.. 

.. 

NR - Analyte not reported U - Detectlon Limit (Analyte not detected In background) - When no tolerance Interval, hlghest background value 
J - Present below detectfon llmlt B - Present In laboratory blank .. nit detected or value < tolerance lnteval I - No background data avallable 



Inorganic Results for Boreholes at Operable Unit No. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

N i t r a t e +  

Boreho le  Date  Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment (ft.) HG/KG pH U n i t  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

EH5487CL 09/21/87 42.50 - 44.00 

EH5487CL 09/21/87 42.50 - 44.00 

EH5587CL 09/15/87 32.00 - 34.10 

EH5587CL 09/15'/87 32.00 - 34.10 

EH5587CL 09/15/87 34.50 - 36.60 

M5687CL / / 0.00 - 0.00 

Sul f {de 

MG/KG 

2.0000' 10.1400 5.0000. 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

E - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Boreho le  Date Depth Gross Alpha 

Number Sampled Increment (tt.) pCi /g  

Gross Beta 

P c i / g  

Uranium 233. 234 Uranium 235 

PCf/!3 P c i l s  

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

C lays tone - 1989 46.0000. 32 .oooo= 1.7000. 0.3000. 

BH3987CL 08/12/87 14.50 - 17.00 .. .. NR NR 

BH4087CL 08/13/87 9.50 - 12.00 .. .. NR NR 

BH4187CL 08/17/87 17.00 - 19.50 

BH4387CL 09/08/87 27.20 - 29.70 

R- i i r ’CL 09/08/87 29.70 - 32.00 

e-d.-’ 09/08/87 29.70 - 32.00 

BH4587CL 98/31/87 25.00 - 27.50 

BH4587CL 08/31/87 27.50 - 30.00 

BH4587CL 08/31/87 30.00 - 32.50 

BH4687CL 09/03/87 27.00 - 29.50 

BH4687CL 09/03/87 29.50 - 32.00 

BH4787CL 09/15/87 26.20 - 27.20 

BH4787CL 09/15/87 26.20 - 27.20 

BH4787CL 09/15/87 27.20 - 28.20 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. BH4887CL 09/17/87 13.20 - 15.11 .. .. NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present  I n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  

* * *  * I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Uranium 238 

PCi/9 

Strontium 89.90 

PCi/9 

Plutonium 239 

PCi 19 

Americium 241 

P C i l 9  

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

Claystone - 1989 

-~ 
1.4000. 0.7000. 0.0100* 0.00001 

~ ~ 3 9 8 7 ~ ~  08/12/87 14.50 - 17.00 NR 

NR 

.. 

0.08 2 0.12 .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.07 2 0.11 

.. 

.. 

.. 
0.04  2 0.08 

.. 

.. 

.. 

0 . 0 5  2 0.08  

.. 

.. 
0.04 2 0.10 
0.11 2 0.12 

0.02 2 0.09 

9.50 - 12.00 0.06 2 0.10 

17.00 - 19.50 0.02 2 0.10 

27.20 - 29.70 
29.70 - 32.00 
29.70 - 32.00 

0.02 2 0.09 
.. 

0 . 0 5  2 0.10 

.. 

.. 

.. 

25.00 - 27.50 
27.50 - 30.00 
30.00 - 32.50 

.. 
.. 
.. .. 

BH4687CL 09/03/87 

BH4687CL 09/03/87 

27.00 - 29.50 
29.50 - 32.00 

1.5 2 0.3 
.. 

.. 

.. 

.. 

0.02 2 0.09 

26.20 - 27.20 
26.20 - 27.20 
27.20 - 28.20 

.. 

.. 

.. 0.16 2 0.12 

0.01 2 0.07 13.20 - 15.11 .. 

NR - Analyte not reported 
J - Present below detection limit U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

B - Present in laboratory blank .. - not detected or value c tolerance inteval I - No background data available 

*.. Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Ceslum 137 

Number Sampled Increment (ft.) pCl /g  

T r l  t lum 

pCl /ml 

Radlum 226 

P c l / g  

Radlum 228 

pCl /g  

-~ 
Upper L l m l t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 0.0000' 

BH3987CL 08/12/87 14.50 - 17.00 .. 

BH4087CL 08/13/87 9.50 - 12.00 

BH4187CL 08/17/87 17.00 - 19.50 

BH4387CL 09/08/87 27.20 - 29.70 

BH4387CL 09/08/87 29.70 - 32.00 

BH4387CL 09/08/87 29.70 - 32.00 

BH4587CL 08/31/67 25.00 - 27.50 

BH4587CL 08/31/67 27.50 - 30.00 

BH4587CL 08/31/87 30.00 - 32.50 

BH4687CL 09/03/67 27.00 - 29.50 

BH4687CL 09/03/87 29.50 - 32.00 

BH4787CL 09/15/67 26.20 - 27.20 

BH4787CL 09/15/87 26.20 - 27.20 

BH4787CL 09/15/87 27.20 - 28.20 

BH4887CL 09/17/87 13.20 - 15.11 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.2800' 1.3000. 1.6000. 

.. 

0.34 2 0.19 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t c c t l o n  L l m l t  (Ana ly te  n o t  de tec ted  I n  background) ' - When no t o l e r a n c e  I n t e r v a l .  h l g h e s t  background v a l u e  

J - Present  below d e t e c t l o n  l l m l t  B - Present I n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  v a l u e  C t o l e r a n c e  l n t e v a l  I - No background da ta  a v a l l a b l e  

I n s u f f l c l e n t  Sample f o r  Radlochemlstry Analyses ."* 

0.31 2 0.20 NR NR 

.. 
0.38 2 0.20 

.. 

0.37 2 0.20 

.. 

0.30 2 0.20 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi /g  

Gross Beta 

PCi lS  

Uranium 235 

PCi/3 

Uranium 233. 234 

PCi lS  

1.7000' 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-~ 
0.3000* 32.0000" 46.0000. 

EH4887CL 09/17/87 15.20 - 16.70 NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. .. 

EH4987CL 09/21/87 24.14 - 25.64 .. .. .. 

EH5087CL 09/17/87 

EH5087CL 09/17/87 

14.50 - 17.00 

17.00 - 19.50 

.. .. 

.. .. 
.. 
.. 

EH5287CL 09/22/87 

EH5287CL 09/22/87 

22.00 - 24.00 

24.00 - 25.00 

.. 

.. 
.. 
.. 

EH5387CL 09/14/87 22.60 - 24.00 .. .. .. 

EH5487CL 09/21/87 

EH5487CL 09/21/87 

42.50 - 44.00 

42.50 - 44.00 

.. 

.. 
.. 
.. 

.. 

.. 

EH5587CL 09/15/07 

EH5587CL 09/15/87 

EH5587CL 09/15/87 

32.00 - 34.10 

32.00 - 34.10 

34.50 - 36.60 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

EH5687CL / / 0.00  - 0.00 f". 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background Value 

J - Present below d e t e c t i o n  l i m i t  E - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  1 - No background da ta  a v a i l a b l e  ... I n s u f f i c i e n t  Sampla f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi /g  

S t r o n t i u m  89.90 

P c i l g  

Plutonium 239 

P C i h  

Americium 241 

PCi/!3 

- _ _ _  
Upper L i m i t  o f  Tolerance I n t e r v a l  

C lays tone - 1989 

-~ 

1.4000" 0.7000* 0.0100" 0.00001 

EH4887CL 09/17/67 15.20 - 16.70 .. .. .. 

BH4987CL 09/21/87 24.14 - 25.64 .. .. 

EH5087CL 09/17/87 

EH5087CL 09/17/87 

0.13 2 0.14 

.. 
14.50 - 17.00 

17.00 - 19.50 

.. .. 
.. 0.02 2 0.07 

EH5287CL 09/22/87 

BH5287CL 09/22/87 

.. 
0.02 2 0.10 

0.03 2 0.07 22.00 - 24.00 

24.00 - 25.00 

.. 

.. .. 

BH5387CL 09/14/87 22.60 - 24.00 .. .. 

0.04 2 0.10 0.02 2 0.07 

.. 
BH5487CL 09/21/87 

EH5487CL 09/21/87 

42.50 - 44.00 

42.50 - 44.00 

.. 

.. 

.. 0.05 2 0.10 

.. 
0.05 2 0.10 

EH5587CL 09/15/87 

EH5587CL 09/15/87 

EH5587CL 09/15/87 

32.00 - 34.10 

32.00 - 34.10 

34.50 - 36.60 

.. 

.. 
.. 

BH5687CL / / 0 . 0 0  - 0 . 0 0  "t. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  E - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  or va lue  C t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

""I - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit NO. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES CLAYSTONE 

Borehole Date Depth Ceslum 137 

Number Sampled Increment (ft.) pCl/g 

Tritlum 

pCl/ml 

Radlum 226 

pCl/g 

Radlum 228 

PCf/3 

-~ 
Upper LImlt of Tolerance Interval 

Claystone - 1989 

-~ 

BH4887CL 09/17/87 

BH4987CL 09/21/87 

BH5087CL 09/17/87 

BH5087CL 09/17/07 

BH5287CL 09/22/87 

BH5287CL 09/22/07 

BH5387CL 09/14/87 

BH5487CL 09/21/87 

BH5487CL- 09/21/87 

BH5587CL 09/15/87 

BH5587CL 09/15/07 

BH5587CL 09/15/67 

BH5687CL / / 

15.20 - 16.70 

24.14 - 25.64 

14.50 - 17.00 
17.00 - 19.50 

22.00 - 24.00 
24.00 - 25.00 

22.60 - 24.00 

42.50 - 44.00 
42.50 - 44.00 

32.00 - 34.10 
32.00 - 34.10 
34.50 - 36.60 

0.00  - 0 . 0 0  

0.0000" 0.2800' 

.. .. 

.. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
"". 

1.3000' 1.6000. 

NR 

NR 

NR 
NR 

NR 

NR 

NR 

NR 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

N R  

NR 

NR 

NR 
NR 

NR 

NR 
NR 

NR - Analyte not reported U - Detectlon Llmlt (Analyte not detected in background) " - When no tolerance Interval. highest background value , 

J - Present below detcctlon llmlt B - Present In laboratory blank .. - not detected or value c tolerance lnteval I - No background data avallable 
* * "  - Insufflcient Sample for Radiochemistry Analyses 



APPENDIX A-3.3 

OPERABLE UNIT NO. 2 

EAST TRENCHES AREA 

SOIL SAMPLING RESULTS 

SANDSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES S2WDSTONE 

Borehole Date Depth Aluminum Antimony 

Number Sampled Increment (ft.) ( A l ) ,  t o t a l  (Sb). t o t a l  

mg/kg mglkg 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

Sandstone - 1989 

EH3987 

BH3987 

EH4287 

EH4287 

EH4287 

EH4287 

EH4287 

EH4287 

Eli4287 

EH4287 

Eli4487 

BH4487 

EH4587 

EH4587 

Eli4587 

08/12/87 

08/12/87 

08/19/87 

08/19 187 

08/19/87 

08/19/87 

08 / 19/87 

08 119 187 

08/20/67 

08/21/87 

09 109 187 

09 /09/87 

08/31 187 

08/31 187 

09/01 187 

10300.00* 12.8OOOU 

17.00 - 19.50 

19.50 - 22.00 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

29.50 - 32.00 

32.00 - 34.50 

20.00 - 22.30 

22.50 - 25.00 

32.50 - 33.90 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Arsenic Barium Bery l  1 I um Cadmium C a l c l  um 

(As), t o t a l  (Ea). t o t a l  (Be). t o t a l  (Cd). t o t a l  (Ca). t o t a l  

mg/kg mg/kg mg/kg m g / b  m d k g  

3.6000. 165.0000. 2.2000. 1 . lOOOU 5g40.000" 

9.7 .. .. 2.1 .. 
6.6 .. .. 4.0 .. 

9.3 

8.0 

6.4 

3.8 

.. 
.. 
.. 

9.0 

.. 
174 

397 

.. 
.. 
.. 
.. 
.. 

.. .. 
3.8 .. 

5.4 

9.9 

.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
2.8 

2.5 

.. 
.. 
.. 
.. 
.. 

.. 
2.1 

2.6 

3.0 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 
.. 

.. 

.. 

.. 

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  I n  background) 

B - Present i n  l abo ra to ry  blank .. - not  de tec ted  o r  va lue  C t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

- When no to le rance  i n t e r v a l ,  h ighes t  background va lue  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Cesium Chromium Coba l t  Copper I r o n  Lead L i t h i u m  

Number Sampled Increment (ft.) (Cs). t o t a l  ( C r ) .  t o t a l  (CO), t o t a l  (CU). t o t a l  (Pb). t o t a l  ( L i ) .  t o t a l  (Fe). t o t a l  

m g / b  m!3/kg mg/kg m d k g  m d k g  mg/kg mg/kg 

-~ 
Upper L i m i t  of  Tolerance I n t e r v a l  

Sandstone - 1989 213. OOOOU 10.7000* 20.5000* 19.6000* 12300.00' 13.4000* 7. oooo* 

~ 

08 J 12/07 

08 112 187 

08/19/87 

081 19/87 

08/19 187 

081 19/87 

08 119 187 

08 119 187 

08 120 187 

08/21 187 

09 109 187 

09 /09/87 

08/31 187 

08 13 1/87 

09/01 187 

8H3987 

8H3987 

8H4287 

BH4287 

8H4287. 

6H4287 

8H4287 

8H4287 

8H4287 

8H4287 

8H4407 

8H4487 

8H4587 

En4587 

8H4587 

17.00 - 19.50 

19.50 - 22.00 

NR 

NR 

.. 

.. 
.. 
.. 

.. 13600 

.. 
.. 
.. 

NR 

NR 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
13 

13 

.. 
.. 
.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
14000 

18200 

.. 

.. 

.. 

.. 

.. 

.. NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 
.. 

.. 
.. 

29.50 - 32.00 

32.00 - 34.50 

NR 

NR 

.. 
.. 

.. .. 
.. .. 

NR 

NR 

.. 

.. 

20.00 - 22.30 

22.50 - 25.00 

32.50 - 33.90 

NR 

NR 

NR 

.. 

.. 

.. 

.. 
.. 

.. .. 

.. 

.. 

.. 

NR 

NR 

NR 

15 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h l g h e s t  background va lue  

J - Present below d e t e c t i o n  l i m i t  6 - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  va lue  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Pot ass i um Selenium Borehole Date Depth Magnesium Manganese Mercury Molybdenum N icke l  

Number Sampled Increment (ft.) (Mg), t o t a l  (Ni) .  t o t a l  (K ),  t o t a l  (Se). t o t a l  (Mn). t o t a l  (Hg). t o t a l  (Mo). t o t a l  

mg/kg mg/kg w / k g  mg/kg mg/kg mg/kg mg/kg 

-~ 
Upper L i m i t  o f  Toler,ance I n t e r v a l  

Sandstone - 1989 2520.000' 305.0000' 0.2700. 11.2000= 14.3000. 1.lOOOU 1070.000U 

BH3987 08/12/87 17.00 - 19.50 

BH3987 08/12/87 19.50 - 22.00 

.. 

.. 
453 

.. 
NR 

NR 

.. 

.. 
.. 
.. .. .. 

BH4287 

BH4287 

BH4287 

SH4287 

SH4287 

BH4287 

BH4287 

BH4287 

08/19/87 

08 119 187 

08/19/87 

001 19/87 

08 119187 

08/19/87 

08/20/87 

08/21/87 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

.. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

.. 
757 

1670 

.. 

.. 
NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 
22 

21 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
.. .. 
.. .. 

.. 
.. 
.. 

.. 

.. .. 
.. .. 

.. .. .. .. 

BH4487 09/09/87 29.50 - 32.00 

EM4487 09/09/87 32.00 - 34.50 

NR 

NR 

.. 
.. 

.. 

.. 
.. 
.. 

.. 
.. 

.. 

.. 
.. 
.. 

BH4587 08/31/87 20.00 - 22.30 

En4587 08/31/87 22.50 - 25.00 

8H4587 09/01/87 32.50 - 33.90 

NR 

NR 

NR 

1250 

1400 

.. 

.. 
.. 

.. 
314 

.. 

.. .. 
15 

.. 

.. .. 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance i n t e r v a l .  h ighes t  background value 

B - Present i n  l abo ra to ry  blank .. - no t  de tec ted  o r  value < to le rance i n t e v a l  1 - No background da ta  a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

S i l v e r  Sod i urn 

(Ag), t o t a l  (Na), t o t a l  

w / k s  mglkg 

Thal 1 i urn 

( T l ) ,  t o t a l  

S t ron t  i urn 

(Sr) .  t o t a l  

w / k g  w / k g  

T in  Vanadium Zinc 

(Sn), To ta l  (V  ), t o t a l  (Zn). t o t a l  

w / k g  mglkg mg/kg 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 

- _ _ _  

12.7000" 1070.000U 69.2000' 2.2000u 268.0000" 22.2000* 79.9000. 

BH3987 08/12/87 17.00 - 19.50 

~ ~ 3 9 8 7  08/12/87 19.50 - 22.00 

NR 

NR 

.. 

.. 
.. 
.. 

.. .. 

.. .. 
.. .. 
.. .. 

BH4287 

BH4287 

BH4287 

BH4287 

BH4287 

BH4287 

BH4287 

BH4287 

08/19/87 

081 19/87 

08/19/87 

08/19/87 

08/19/07 

08/19/87 

08/20/87 

08/21/87 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

.. .. 
.. 
.. 
.. 
.. 
.. 
.. 
.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 
.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
33 

26 

26 

.. 

.. 
.. 
.. 
.. 
.. 

.. 

.. 

.. .. 

.. 

.. 

.. 

.. 
.. 

Bti4487 09/09/87 29.50 - 32.00 

~ ~ 4 4 8 7  os/og/e7 32.00 - 34.50 

NR 

NR 

.. 

.. 
.. .. 

.. 
.. 

.. 
.. 

23 

BH4587 08/31/87 20.00 - 22.30 

BH4587 08/31/07 22.50 - 25.00 

BH4587 09/01/87 32.50 - 33.90 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 
.. 

.. 
30 . 

.. 

.. 

.. 

.. 
.. 
.. 

.. 

NR - Ana ly te  no t  repo r ted  U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  I n t e r v a l ,  h ighes t  background va lue  

J - Present below de tec t i on  l i m l t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  I - No background data a v a i l a b l e  



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Aluminum Antimony . Arsenic Barium Beryl 1 ium Cadmi um Calcium 

Number Sampled Increment (ft.) (Al), total (Sb). total (As), total (ea), total (Be), total (Cd). total (Ca). total 

mglkg mg/kg w / k g  mglkg mg/kg w / k g  mglkg 

-- 
Upper Limit of Tolerance Interval 

Sandstone - 1989 10300.00* 12.8OOOU 3.6000. 165.0000" 2.2000. 1.lOOOU 5940.000' 

.. .. BH4587 09/01/87 35.00 - 37.50 .. .. .. 

BH5187 09/22/87 17.00 - 19.50 

en5687 09/11/87 22.00 - 24.30 

.. 

.. .. 

3.8 .. 

6 . 1  .. 

.. 

.. 

.. .. 

1.3 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background Value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval ! - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Cesium Chromi um Cobalt Copper Iron Lead Lithium 

Number Sampled Increment (ft.) (Cs). total (Cr). total (CO). total (CU), total (Fe). total (Pb). total (Li). total 

m9/kg m 9 P 9  w l k s  w l k g  mglkg w l k g  m9/k9 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 213. OOOOU 10.7000* 20.5000. 19.6000. 12300.00' 13.4000' 7 .OOOO* 

BH4587 09/01/87 35.00 - 37.50 NR .. .. 

BH5187 09/22/87 17.00 - 19.50 NR .. .. 

8H5687 09/11/87 22.00 - 24.30 NR .. .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance Interval. highest background value 

B - Present in laboratory blank J - Present below detection limit .. - not detected or value < tolerance inteval 1 - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

. Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (It.) 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 

BH4587 09/01/87 35.00 - 37.50 

0H5187 09/22/87 17.00 - 19.50 

0H5687 09/11/87 22.00 - 24.30 

Magneslum .Manganese Mercury Molybdenum 

(Hg). total (Mn), total (Hg). total (Mo). total 

m d k g  mg/kg m d k g  m g / b  

2520.000. 305.0000. 0.2700. 11.2000* 

.. .. .. NR 

.. .. .. NR 

NR .. .. .. 

Nickel Potasslum Sel en1 um 

(Ni), total (K ),  total (Se). total 

m d k g  mg/kg m g / b  

14.3000" 1070.000U 1.lOOOU 

.. .. .. 

.. .. .. 

.. .. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 



Total Metals Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Sllver Sod i urn Thall iurn Tin Vanadi urn Zinc Stront i urn 

Number Sampled Increment (ft.) (Ag), total (Na), total (Sr). total (Tl). total (Zn). total (Sn). Total (V  ) ,  total 

mglkg m9lk9 m g / b  m d k g  rnglkg m g l b  m9/k9 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 12.7000' 1070.000U 69.2000. 2.2000u 268.0000. 22.2000' 79.9000. 

BH4587 09/01/87 35.00 - 37.50 

BH5187 09/22/87 17.00 - 19.50 

BH5687 09/11/87 22.00 - 24.30 

.. .. .. .. NR .. .. 

.. .. .. .. NR .. .. 

.. .. NR .. .. .. .. 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection llrnit B - Present in laboratory blank .. - not detected or value < tolerance lnteval 1 - No background data available 



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

N i t r a t e +  

Boreho le  Date Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment (ft.) MGlKG p~ U n i t  

S u l f i d e  

MG/KG 

-- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 1.9000. 9.2000. 2.0000* 

BH3987SA 08/12/87 17.00 - 19.50 

BH3987SA 08/12/87 19.50 - 22.00 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

08/19/87 

08/19/87 

08/19/87 

08/19/87 

08/19/87 

081 19/67 

08/20/87 

08/21/87 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

BH4487SA 09/09/87 29.50 - 32.00 

BH4487SA 09/09/87 32.00 - 34.50 

' BH4587SA 08/31/87 20.00 - 22.30 

BH4587SA 08/31/87 22.50 - 25.00 

BH4587SA 09/01/87 32.50 - 33.90 

BH4587SA 09/01/87 35.00 - 37.50 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) * - When no t o l e r a n c e  l n t e r v a l .  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  va lue  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



Inorganic Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

EAST TRENCHES SANDSTONE 

N i t r a t e +  

Borehole Date Depth N i t r i t e - N i t r o g e n  PH 

Number Sampled Increment ( f t . )  HG/KG pH U n i t  

S u l f i d e  

MG/KG 

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 1.9000. 9.2000. 2.0000" 

-- 

BH5187SA 09/22/87 17.00 - 19.50 NR .. . .  

BH5687SA 09/11/87 22.00 - 24.30 NR .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) 

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  -z t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

- When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper.Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Gross Beta 

pCi /g  

Uranium 233. 234 

PCi lS  

Uranium 235 

p c i / g  

Boreho le  Date  Depth 

Number Sampied Increment (ft.) 

-~ 
Upper L i m i t  o f  To le rance I n t e r v a l  

Sandstone - 1989 

Gross Alpha 

pCi /g  

29.0000" 0.8000* 0.1000* 37.0000. 

BH3987SA 08/12/87 

BH3987SA 08/12/87 

17.00 - 19.50 

19.50 - 22.00 

NR 

NR 

0.82 2 0.25 

0.86 2 0.22 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

BH4287SA 08/19/87 

BH4287SA 08/19/87 

BH4287SA 08/19/87 

BH4287SA 08/19/87 

BH4287SA 08/19/87 

BH4287SA 08/19/87 

BH4287SA 08/20 /87  

BH4287SA 08/21/87 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

.. 

.. 
42 2 12 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

BH4487SA 09/09/87 

BH4487SA DSl09/87 

29.50 - 32.00 
32.00 - 34.50 

.. 

.. 
.. 
.. 

.. 

.. 

.. 

.. --d+. .4 08/31/87 

--.-,- ' z A  08/31/87 

BH4587SA 09/01/87 

BH4587SA 09/01/87 

20.00 - 22.30 

22.50 - 25.00 

32.50 - 33.90 

35.00 - 37.50 

.. 

.. 

.. .. .. 

.. 8H5187SA 09/22/87 17.00 - 19.50 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m l t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present  I n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  - I n s u f f i c i e n t  Sample f o r  Rad iochemis t ry  Analyses ... 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Strontium 89,90 

PCl/3 

Plutonlum 239 

PCl/3 

Americium 241 

PCllS 

Borehole Date Depth Uranium 238 

Number Sampled Increment (ft.) pCi/g 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 1.0000* 0.4000' 0.0100' 0.0000 I 

BH3987SA 08/12/87 17.00 - 19.50 

BH3987SA 08/12/87 19.50 - 22.00 

NR 

NR 

0.04 2 0.11 

0.08  2 0.13 

.. 
0 .6  2 0 . 5  

.. 

.. 

BH4287SA 

BH4287SA 

BH4287SA 

BH4287SA 

k * 0 287 SA 

- -a  287SA 

--.r287SA 

BH4287SA 

08/19/87 

06/19 187 

oa/i9/87 

08/19 187 

081 19/87 

08/19/87 

08 120 187 

08/21 187 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
0.03 2 0.09 

0.08  2 0.10 

,. 

0.05 2 0.12 

.. 
0.04 2 0.10 

.. 

.. 

.. 

.. 

BH4487SA 09/09/87 29.50 - 32.00 

BH4487SA 09/09/87 32.00 - 34.50 

.. 

.. 
0.01 0.10 

0.07 2 0.10 

.. 

.. 

BH4587SA 08/31/07 20.00 - 22.30 

BH4587SA 08/31/87 22.50 - 25.00 

BH4587SA 09/01/87 32.50 - 33.90 

BH4587SA 09/01/87 35.00 - 37.50 

.. 0.04 2 0.09 

0.04 2 0.08  

.. 
0.04 2 0.09 

.. 

.. 

.. 

.. 

.. 
0.08 2 0.13 

0.02 2 0.10 

.. 
.. 
.. 

BH5187SA 09/22/87 17.00 - 19.50 .. 0 .04  2 0.12 .. .. 

NR * Analyte not reported U - Detectlon Limit (Analyte not detected In background) - When no tolerance interval. highest background value 

J - Present below detectlon limit B - Present In laboratory blank .. - not detected or value c tolerance inteval I - No background data avallable 

* * *  - Insufficient Sample for Radiochemistry Analyses 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Cesium 137 

Number Sampled Increment (ft.) pCi /g  

- _ _ _  
Upper L i m i t  of  Tolerance I n t e r v a l  

Sandstone - 1989 

- _ _ _  

8H3987SA 08/12/87 

BH3987SA 08/12/87 

8H4287SA 08/19/87 

8H4287SA 08/19/07 

8H4287SA 08/19/87 

8H4207SA 08/19/87 

8H4287SA 08/19/07 

8H4287SA 08/19/87 

8H4287SA 08/20/87 

8H4287SA 08/21/87 

. BH4407SA 09/09/87 

BH4487SA 09/09/07 

8H4587SA 08/31/87 

BH4587SA 08/31/87 

8H4507SA 09/01/87 

BH4587SA 09/01/87 

8H5187SA 09/22/87 

0.0000" 

17.00 - 19.50 

19.50 - 22.00 

24.50 - 27.00 

27.00 - 29.50 

29.50 - 32.00 

32.00 - 34.50 

34.50 - 35.90 

37.00 - 39.50 

39.50 - 40.40 

45.50 - 47.00 

29.50 - 32.00 

32.00 - 34.50 

20.00 - 22.30 

22.50 - 25.00 

32.50 - 33.90 

35.00 - 37.50 

17.00 - 19.50 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

T r i  t 1 um 

pCi /ml 

Radium 226 

P C i  19 

Radium 228 

PCi I9  

0.3900. 1 .OOOO" I .  1000. 

0.40 2 0.20 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h l g h e s t  background v a l u e  

J - Present below d e t e c t i o n  l i m i t  8 - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  

I n s u f  f 1 c i  e n t  Sample f o r  Rad1 ocheml s t r y  Analyses .I.. 



Total Radiochemistry Results for Boreholes at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth Gross Alpha 

Number Sampled Increment (ft.) pCi /g  

Gross Beta 

PCi/S 

Uranium 233, 234 

P c i l s  

Uranium 235 

P c i / g  

-~ 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Sandstone - 1989 37.0000. 29.0000" 0.8000* 0.1000* 

BH5687SA 09/11/87 22.00 - 24.30 .. .. .. NR 

NR * Ana ly te  n o t  repo r ted  U - De tec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) - When no to le rance i n t e r v a l ,  h ighes t  background Value 

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  o r  value < to le rance i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



Total RaUiochemistry Results for Boreholes at Operable Unit No. 2 

ReporteU for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES SANDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Llmlt of Tolerance Interval 

Sandstone - 1989 

BH5687SA 09/11/87 22.00 - 24.30 

Uranlum 238 ' Strontlum 89.90 Plutonlum 239 Amerlclum 241 

PCfl9 PCll9 PCl/9 PCl/9 

1.0000= 0.4000. 0.0100* 0.0000 I 

1.2 0.2 .. 0.02 2 0.10 .. 

NR - Analyte not reported U - Detectlon LImlt (Analyte not detected In background) * - When no tolerance Interval. highest background value 

J - Present below detectlon llmlt B - Present In laboratory blank .. - not detected or value < tolerance Inteval I - No background data avallable 
* * "  - Insufflclent Sample for Radlochemlstry Analyses 



. Total Radiochemistry Results for Boreholes at Operable Unit N o .  2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

EAST TRENCHES S24NDSTONE 

Borehole Date Depth 

Number Sampled Increment (ft.) 

-~ 
Upper Limit of Tolerance Interval 

Sandstone - 1989 

BH5687SA 09/11/87 22.00 - 24.30 

Cesium 137 

Pci/g 

0.00009 

.. 

Radium 226 Tri t i um 

pC1 /ml pCi/g 

0.3900. 1.0000' 

.. NR 

Radium 228 

PCilS 

1.1000" 

NR 

NR - Analyte not reported U - Oetectlon Limlt (Analyte not detected in background) - When no tolerance interval. highest background value 

B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available J - Present below detection limit 
* * "  - Insufficient Sample for Radiochemistry Analyses 



APPENDIX B 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

DRAFT PHASE I1 RI /FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



APPENDIX B-1 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

FOR WELLS COMPLETED IN 

ROCKY FLATS ALLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT; GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 
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1989 Volatile Organic Results 

at Operable Unit No. 2 For Ground-Water Monitoring Wells 

ROCKY FLATS ALLWIUM 

1.1-Di- 1.1-Di- Trans-1.2- Total-1.2- 

Wel l  Date c h l o r o  ch lo ro  D ich lo ro  D i c h l o r o  

Number Sampled Qtr. ethene ethane ethene ethene 

ug/) ug / l  u3/1 ug/1 

1.2-01- 

ch lo ro  

ethane 2-Butanone 

ug/1 u g / l  

Chloroform 

u g / l  

-___-  

33-86 05/04/89 2 DRY 

39-86 05/08/89 2 

41-86 os/io/es 2 

42-66 05/0a/89 2 

43-86 os/o4/as 2 

10-87 05/02/89 2 

5 u  

5 u  

5 u  

5 u  

NR 

NR 

5 u  

5 u  

5 u  

5 u  

10 U R 

10 U R 

5 u  

DRY 

DRY 

5 u  NR 21 J 5 u  10 U R 

5 5  

5 u  

5 u  

5 u  

NR 

NR 

5 u  

5 u  

21 

4 5  

5 u  

5 u  

10 u 

10 u 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

U - Analyzed bu t  no t  de tec ted  * - Ho ld ing  t ime  no t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  b lank  N - Batch sp i ke  n o t  i n  80-120% range R - Data r e j e c t e d  d u r i n g  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit NO. 2 

ROCKY FLATS ALLWIUM 

I ,  1.1-Tri Carbon 

Well Date chloro Tetra 

Number Sampled Qtr. ethane chloride 

ugll ugll 

Bromo 1 .2-Di- Cis-1.3- 

Vinyl dichloro chloro Dichloro Tri chl or0 

Acetate methane propane propene ethene 

ugll ugll ugll u9/1 ugll 

33-86 05/04/89 2 DRY 

3 

39-86 05/08/89 2 

41-86 05/10/89 2 

5 u  

5 u  

s u  

5 u  

10 u 

10 u 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

42-86 05/08/89 2 

43-86 05/04/89 2 

10-87 05/02/89 2 

5 u  

DRY 

DRY 

1100 10 u 5 u  5 u  5 u  190 

15-87 05/01/89 2 

17-87 05/03/69 2 

5 u  

5 u  

1100 J 

47 J 

10 U R 

10 U R 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

120 

17 

NR - Analyte not reported 
J - Present below detection limit U - Analyzed but not detected - Holding time not met E - Estimated value 

B - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during,validation. 



I 

1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Df bromo 1.1.2-Tri 

Well Date chloro chloro 

Number Sampled Qtr. methane ethane Benzene 

ug/l u9/1 u9/1 

33-86 05/04/89 2 DRY 

39-86 05/08/89 2 

41-86 05/10/89 2 

42-86 05/08/89 2 

43-86 05/04/89 2 

10-87 05/02/89 2 

15-87 05/01/89 2 

17-87 05/03/89 2 

5 u  

5 u  

5 u  

DRY 

DRY 

5 u  

5 u  

NR - Analyte not reported 
J - Present below detection limit 

5 u  5 u  

5 u  5 u  

5 u  5 u  

5 u  

5 u  

5 u  

5 u  

Tranr-l.3- 

Dichloro 

propene 

ugll 

5 u  

5 u  

5 u  

5 u  

5 u  

2-Chloro 4-Methyl- 

ethylvinyl 2-penta 

ether Bromoform none 

ugll ugll u9/1 

NR 

NR 

NR 

NR 

NR 

5 u  

5 u  

5 u  

5 u  

5 u  

10 u 

10 u 

10 u 

10 u 

IO u 

U * Analyzed but not detected - Holding time not met E - Estimated value 
0 - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLWIUM 

Te t ra  1,1,2,2- 

Wel l  Date c h l o r o  Te t rach lo ro  Chloro E thy l  

Number Sampled Q t r .  2-Hexanone ethene ethane To1 uene benzene benzene Styrene 

u9/1 u9/1 u 9 l l  U 9 l l  u911 u g / l  u g l l  

33-86 05/04/89 2 DRY 

39-86 05/08/89 2 

41-86 05/10/89 2 

42-86 05/08/89 2 

43-86 05/04/89 2 

10-87 05/02/89 2 

15-87 05fOl l89 2 

17-87 05/03/89 2 

10 u 

10 u 

10 u 

DRY 

DRY 

10 u 

10 u 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

5 u  

5 u  

300 

190 

160 R 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

U - Analyzed bu t  no t  de tec ted  - Hold ing  t ime  no t  met E - Est imated va lue  

B - Present i n  l a b o r a t o r y  b lank  N - Batch sp i ke  no t  i n  80-120% range R - Data r e j e c t e d  du r lng  v a l i d a t l o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Well Date Total 

Number Sampled Qtr. Xylenes 

u9/1 

33-86 05/04/89 2 DRY 

39-86 05/08/89 2 

41-86 05/10/89 2 

42-86 05/Q8/89 2 

43-86 05/04/89 2 

10-87 05/02/89 2 

15-87 05/01/89 2 

17-87 05/03/89 2 

5 u  

5 u  

5 u  

DRY 

DRY 

5 u  

5 u  

N R  - Analyte not reported 
J - Present below detection limit U - Analyzed but not detected * - Holding time not met E - Estimated value 

B - Present in laboratory blank N - Batch spike not in 80-lZWo range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Wel l  Date Ch loro  Bromo V i n y l  Ch loro  Methylene Carbon 

Number Sampled Qtr. methane methane C h l o r i d e  ethane C h l o r i d e  Acetone D i s u l f i d e  

u g / l  u g / l  ug/1 u9/1 u g I 1  u g / l  u g / l  

- ~ -  

24-87 05/09/89 2 

26-87 05/09/89 2 

27-87 05/10/89 2 

32-87 05/09/09 2 

33-87 05/09/89 2 

35-87 05/09/89 2 

DRY 

DRY 

10 u 

DRY 

DRY 

DRY 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

10 u 10 u 10 u 5 u  10 u 5 u  

U - Analyzed b u t  n o t  d e t e c t e d  - Hold ing  t ime n o t  met E - Est imated v a l u e  

B - Present I n  l a b o r a t o r y  b lank  .N - Batch s p i k e  n o t  i n  80-120% range R - Data r e j e c t e d  d u r i n g  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLWIUM 

1.1-Di- 

Well Date chloro 

Number Sampled Qtr. ethene 

ug/1 

-___-  

19-87 05/04/09 2 DRY 

24-07 05/09/89 2 

26-87 05/09/69 2 

27-87 05/10/89 2 

32-87 05/09/09 2 

33-87 05/09/89 2 

35-07 05/09/89 2 

DRY 

DRY 

5 u  

DRY 

DRY 

DRY 

NR - Analyte not reported 

J - Present below detection limit 

1.1-01- 

chloro 

ethane 

u9/1 

Trans-1.2- 

Dl ch 1 or0 

ethene 

ug/l 

Total-1.2- 

Dlchloro 

ethene 1 orof orrn 

u9/1 ugll 

1.2-01- 

chloro 

ethane Butanone 

ug/l ug/1 

5 u  NR 5 u  5 u  10 U R 

U - Analyzed but not detected - Holding time not met E - Estimated value 
B - Present in laboratory blank N - Batch splke not in 80-12D% range R - Data rejected durlng validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 

ROCKY FLATS ALLUVIUM 

1.1.1-Tri Carbon 

Well Date chloro Tetra Vinyl 

Number Sampled Qtr. ethane chloride Acetate 

ugll ug/l ugll 

-___-  

19-87 05/04/89 2 DRY 

24-87 05/09/89 2 

26-87 05/09/89 2 

27-07 05/10/89 2 

32-87 05/09/89 2 

33-87 05/09/89 2 

DRY 

DRY 

5 u  

DRY 

DRY 

NR - Analyte not reported 
J - Present below detection limit 

15 10 u 

35-87 05/09/09 2 DRY 

Bromo 

dichl or0 

methane 

u9/1 

5 u  

1.2-Di- ci s-1,3- 
chloro Dichloro 

propane propene 

ug/l us11 

5 u  5 u  

2 

Trichloro 

ethene 

u9/1 

4 5  

U - Analyzed but not detected * - Holding time not met E - Estlmated value 
B - Present In laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



0 
1 
M 
I 
I 

(Y 

: 
JJ 
4 
A 
3 
0) 
rl 

& 
al a 
0 
+, 
m 
m 
rl 
rl 

9 

s 
br 
U 
4 
k 
0 
+, 
4 
A 

B 
k 
al 
0 

f a 
U 
7 
0 
k 
0 
k 
0 
pc 

E -  + .  
o m  

m 
5 ,  

r 

0 2  
L r  - 
o >  . 
V X L  
I Y Y  

r - ~ m  
L A Q ~  

N ~ Q  

I 

? o  - L w r  
I o c .  
m - o m  
c ~ n a  
m u 0  
L r L  
C O P  

Q -  c .  

N X  C 
~m 

m 

> 
0 
a 

N 

m m . 
P 
0 . 
ul 0 

h 

? m 
r( 

> a- 
a K 
0 n 

N N 

m 

m m 

m m . . 
0 . 0 

ul 0 ul 
. 

h 

u) N 
? 

N 

$ 

3 

2 

3 
ul 

a z 

3 
ul 

3 
Ln 

> 
0 
a 

> 
0 
a 3 

ul 

> a 0 

N N N N 

m m m m m 
m 

m 
m m . 

0 . 
ul 0 

. m 

ul 0 
. . m \ 

0 . m 0 

2 0 . ul 0 

h 

N 0 
!+ m !+ h 

h N n n n 
? ? 

L 
3 Q U  

r u  o w  
> Y  

U 
v o  
a , ?  Y o  

.? .: 
Y Y  u o  w o  

8 8  

w a  

a 

0 

m 

I 8  

B Z  

-Y 
C 

v o  o -  

U 

0 0  
0 0  

9 
r L  0 0  

o Y r  

U P  

2 2  

C P  

a n c  - 
U a *  N C  

o o  C L  
3 :  
U P  
8 8  

3 m  

Y 
r 
E 
c r 

C 0 

V Y  
Q U  
Y Q  
C Y  
0 0  n u  

L 3  

Y r  0 0  

r 

c n  

a r  Y C  

0 0  
C L  

8 8  

z 

3 :  
a n  

a 9  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Te t ra  1,1,2,2- 

Well  Date c h l o r o  Tet rach lo ro  

Number Sampled Qtr. 2-Hexanone ethene ’ ethane 

u g / l  u g l l  ug I1  

- ~ -  

19-87 Q5/Q4/89 2 DRY 

24-87 05/09/89 2 

26-87 Q5/Q9/89 2 

27-87 Q5/lQ/89 2 

32-87 Q5/Q9/89 2 

33-87 D5/Q9/89 2 

35-07 05/09/89 2 

DRY 

DRY 

10 U 

DRY 

DRY 

DRY 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

31 5 u  

To1 uene 

u g / l  

5 u  

Chloro 

benzene 

u g l l  

5 u  

Ethy l  

benzene Styrene 

u g l l  u g / l  

5 u  5 u  

U - Analyzed bu t  no t  de tec ted  - Ho ld lng  t lme  no t  met E - Est imated va lue  

B - Present I n  l abo ra to ry  b lank  N - Batch sp lke  no t  i n  8Q-12oX range R - Data r e j e c t e d  du r lng  v a l l d a t l o n .  



. 1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

W e l l  D a t e  T o t a l  

Number Sampled Q t r .  Xylenes 

u9/ 1 

- ~ -  

19-87 05/04/89 2 DRY 

24-87 05/09/89 2 

26-87 05/09/89 2 

27-87 0 5 / l 0 / 0 9  2 

32-87 05/09/89 2 

33-87 05/09/89 2 

35-87 05/09/09 2 

DRY 

DRY 

5 u  

DRY 

DRY 

DRY 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - Analyzed but  n o t  d e t e c t e d  

B - Present  i n  l a b o r a t o r y  b lank  N - Batch sp ike  n o t  i n  80-12ML range  R - Data r e j e c t e d  d u r i n g  v a l i d a t i o n .  

- Hold ing  t i m e  n o t  met E - Estimated v a l u e  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

33-86 

39-86 

41-86 

42-86 

43-86 

03/07/88 1 

03/09/88 1 

03/10/08 1 

03/03/88 1 

03/02/88 1 

DRY 

.. 

.. 

.. 

DRY 

.. 

Well Date Aluminum Antimony Arsenic Barium' Beryllium Cadmi um Calcium 

Number Sampled Qtr. (Al). diss. (Sb), diss. (As), diss. (ea). diss. (Be), diss. (Cd), diss. (Cs) .  diss. 

mg/l mg/l mgll mgll mg/l mg/l mg/l 

Upper Lim. o f  T .  Interval 

Round 1, 1989 0.200000u 0.060000U 0.010000u 0.200000u 0.005000U 0.005000U 85.00000 

- ~ -  

10-87 02/25/88 1 

15-07 02/29/88 1 

DRY 

.. .. 

.. , 0.2576 

.. .. 

0.2023 

.. 

.. 

.. 111.6517 

.. 104.4861 

126.4858 .. 

.. .. 117.2322 

NR - Analyte not reported .. - not detected or value -z tolerance lnterval When no tolerance interval. highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Wel l  Date Cesium Chromium Cobalt  Copper I r o n  Lead L i t  h 1 um 

Number Sampled Q t r .  (Cs). d i s s .  ( C r ) ,  d i s s .  (Co). d i r s .  (Cu), d i ss .  (Fe), d i ss .  (Pb), d i ss .  (L i ) ,  d i r s .  

m g l l  mg/l mg/l m g l l  m g l l  m g l l  mg/l 

--- 
Upper Lim. o f  T. I n t e r v a l  

Round 1. 1989 0.100000u 0.010000u 0.050000U 0.025000U 0.266000* 0.005000U 0.010000u 

--- 

33-86 03/07/88 1 DRY 

39-86 03/09/88 1 

41-86 03/10/88 1 

42-86 03/03/88 1 

43-86 03/02/88 1 

10-87 02/25/88 1 

15-87 02/29/88 1 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. .. 

DRY 

DRY 

.. 0.0380 .. .. 

NR - Ana ly te  n o t  repo r ted  .. - no t  de tec ted  o r  va lue  c to le rance  i n t e r v a l  When no to le rance  i n t e r v a l .  h ighes t  background va lue  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  in background) J - Present below de tec t i on  l i m i t  B - Present i n  l abo ra to ry  blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

Well Date Magnes 1 um 

Number Sampled Qtr. (Mg). diss. 

m9/1 

Upper Lim. o f  T .  Interval 

Round 1. 1989 

33-86 

39-86 

41-86 

42-86 

43-86 

03/07/88 

03/09/88 

03/10/08 

03/03/88 

03/02/88 

5.790000. 

DRY 

11.4966 

15.6787 

10.8983 

DRY 

10-87 02/25/88 I DRY 

15-87 02/29/80 1 11.1265 

Manganese 

(Mn). diss. 

mg/l 

Mercury 

(Hg). diss. 

m9/1 

Molybdenum 

(Mo). diss. 

W / l  

0.365000 0.000200u 0.013600’ 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Nlckel Potassium 

(Ni), diss. (K ),  diss. 

mS/l m9ll 

0.043200* 7.730000. 

.. 

.. 

.. 

Sel en1 um 

(Se). diss. 

mg/l 

0. 005000U 

NR - Analyte not reported .. - not detected or value c tolerance interval When no tolerance interval, highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

Tha l l ium 

( T l ) .  d i s s .  

m g l l  

Wel l  Date S i l v e r  

Number Sampled Q t r .  (Ag). d iss .  

mg/l 

Upper Lim. o f  1. I n t e r v a l  

S t ron t ium 

(Sr) .  d iss .  

mg/l 

0.159000. 

Sodium 

(Na), d i ss .  

mg/l 

13.40000 

T i n  

(Sn), d i ss .  

m9/1 

0. looooou 

Vanad i um 

(V  ) ,  d i ss .  

mg/l 

0.050000U 

Zinc 

(Zn), d iss .  

m g l l  

0.141000* 0.010000u Round 1. 1989 0.010000u 

____ 

03/07/88 1 

03/09/88 1 

03/10/88 1 

03/03/88 1 

03/02/88 1 

DRY 

.. 

.. 

33-86 

39-86 

41-86 

42-86 

43-86 

16.2557 

16.3165 

14.7025 

0.5017 

0.5817 

NR 

NR 

.. 

.. 

.. 

.. 

.. 

.. 

,. 

DRY 

0.4405 .. NR .. .. 

10-87 02/25/88 1 DRY 

15-87 02/29/88 1 0.0424 0.4859 NR .. .. .. .. 

NR - Ana ly te  no t  repo r ted  .. - n o t  de tec ted  o r  va lue  C t o le rance  i n t e r v a l  " When no to le rance  i n t e r v a l .  h ighes t  background va lue  

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) J - Present below de tec t i on  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

Well  Date Aluminum 

Number Sampled Q t r .  ( A l ) ,  d i ss .  

mg/l 

Upper Lim. of 1. I n t e r v a l  

Round 1. 1989 0.200000u 

17-87 03/03/88 1 .. 

19-87 03/03/88 1 DRY 

24-87 03/03/88 1 

26-87 03/09/88 1 

27-87 03/09/88 1 

32-87 03/09/88 1 

33-87 03/09/88 1 

DRY 

DRY 

DRY 

Antlmony 

(Sb). d i ss .  

mg/l 

Arsen 1 c 

(As), d i s s .  

mg/l 

0.060000U 0.010000u 

.. 

Bar1 um 

( B s ) ,  d iss .  

mg/ l  

0.200000u 

Bery l  1 ium 

(Be), d i s s .  

mg/ l  

0.005000U 

Cadmium 

(Cd). d i s s  

m g l l  

0.005000U 

.. 

Calcium 

(Ca). d i ss .  

mg/l 

85.00000 

112.4856 

.. .. .. .. 114.4551 

DRY 

NR - Ana ly te  no t  repo r ted  .. - not  de tec ted  o r  va lue  to le rance  i n t e r v a l  When no to le rance  i n t e r v a l .  h lghes t  background value 

U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m l t  0 - Present I n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Well Date Ceslum 

Number Sampled Qtr. (Cs). dlss. 

mgll 

- ~ _ _  
Upper Llm. o f  1. Interval 

Round 1. 1989 0.100000u 

17-87 

19-87 

24-87 

26-87 

27-87 

~- 

03/03/88 1 .. 

03/03/88 1 

03/03/88 1 

03/09/88 1 

03/09/88 1 

32-87 03/09/88 1 

33-87 03/09/88 1 

DRY 

DRY 

DRY 

DRY 

.. 

DRY 

Chroml um 

(Cr), diss. 

mg/l 

0.010000u 

Cobalt 

(Co). dlrs. 

mg/l 

0.050000U 

.. .. 

Copper 

(Cu). disr. 

mg/l 

0.025000U 

0.4122 

0.2227 

Iron 

(Fe). dlrs. 

mg/l 

0.266000* 

Lead 

(Pb). dlss. 

mg/l 

0.005000U 

L1 t hi um 

( L I ) .  d l r s .  

mg/l 

0.010000u 

.. .. .. 

NR - Analyte not reported .. - not.detected or value < tolerance interval When no tolerance Interval, highest background value 

U - Detectlon LImit (Analyte not detected In background) J - Present below detection limit B - Present In laboratory blank 
I 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Wel l  Date  Magnesium 

Number Sampled Qtr. (Mg). d i r r .  

mg/ l  

-___-  
Upper Lim. o f  T. I n t e r v a l  

Round 1, 1989 

17-87 

19-87 

24-87 

26-87 

27-87 

03/03/88 1 

03/03/88 1 

03/03/88 1 

03/09/88 1 

03/09/88 1 

5.790000. 

12.7983 

DRY 

DRY 

DRY 

DRY 

32-87 03/09/88 1 16.0040 

33-87 03/09/88 1 DRY 

Manganese 

(Mn). d i s s .  

mg/ l  

Mercury 

(Hg). d i r r .  

m g l l  

Molybdenum 

(Mo). d i s s .  

mg/ l  

0.365000 0.000200u 0.013600" 

.. .. .. 

N i c k e l  Potassium 

( N i ) ,  d i s s .  (K ), d i s s .  

m g l l  ' ms/1 

7.730000' , 0.043200. 

0.5210 .. 

Selenlum 

(Se). d i s s .  

m g l l  

0. 005000U 

.. 

0.4679 .. .. 0.3783 .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  v a l u e  e t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l ,  h l g h e r t  background v a l u e  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit NO. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

Well Date Silver 

Number Sampled Qtr. (Ag), dlss. 

mg/l 

--- 
Upper Lim. of T .  Interval 

Round 1, 1989 

17-87 

19-87 

24-87 

26-87 

27-87 

03/03/88 1 

03/03/88 1 

03/03/88 1 

03/09/88 1 

03/09/88 1 

32-87 03/09/88 1 

33-87 03/09/88 1 

0.010000u 

.. 

DRY 

DRY 

DRY 

DRY 

DRY 

Sod I um 

(Na), dlss. 

mg/l 

13.40000 

22.3610 

Strontium 

(Sr), dlss. 

mS/l 

0.159000. 

Thallium 

(TI). dlss. 

mgll 

0.0 1 oooou 

Tln 

(Sn). dlss. 

mg/l 

0.100000u 

Vanadlum 

(V ), dlss. 

mg/l 

0.050000u 

0.5903 NR 

Zinc 

(Zn). dlss. 

mg/l 

0.141000* 

1.5316 

25.0755 0.5935 .. NR .. 0.9800 

NR * Analyte n o t  reported .. * not detected or value < tolerance Interval When no tolerance Interval. hlghest background value 

u Detection Llmit (Analyte not detected in background) J - Present below detectlon llmit B - Present In laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

Wel l  Date A1 uminum Antimony Arsen ic  Barium B e r y l l i u m  Cadmium C a l c i  um 

Number Sampled Q t r .  (A l ) .  d i s s .  (Sb). d i s s .  (As), d i s s .  (6s). d i s s .  (Be). d i s s .  (Cd). d l s s .  (Ca). d i n s .  

m9/1 m g l l  m9/1 m g l l  mS/l ms/ 1 mg/ l  

Upper Lim. o f  1. I n t e r v a l  

Round 1. 1989 0.200000u 0.060000U 0.010000u 0.200000u 0.005000u 0.005000U 85.00000 

35-87 03/09/88 1 DRY 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  f n t e r v a l  When no t o l e r a n c e  I n t e r v a l ,  h i g h e s t  background v a l u e  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Well  Date Cesium Chromium Cobalt  Copper I r o n  Lead L1 t h 1 um 

Number Sampled Qtr. (Cs). d i ss .  ( C r ) ,  d i ss .  (Co), d l ss .  (Cu). d i ss .  (Fe). d i ss .  (Pb), d iss .  (L i ) .  d i ss .  

m3/1 mg/l mg/ l  mg/ l  mg/ l  mg/ l  mg/l 

- ~ -  
Upper Lim. of  1. I n t e r v a l  

Round 1, 1989 0.100000u 0.010000u 0.050000U 0.025000U 0.266000" 0. 005000U 0.010000u 

35-87 03/09/88 1 DRY 

NR - Ana ly te  no t  repo r ted  .. - no t  de tec ted  o r  va lue  c to le rance  i n t e r v a l  When no to le rance  I n t e r v a l .  h ighes t  background value 

U - Detec t ion  L i m i t  (Analyte no t  de tec ted  I n  background) J - Present below d e t e c t i o n  l i m i t .  B - Present i n  l abo ra to ry  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Wel l  Date Magnesium Manganese Mercury Molybdenum N i c k e l  Pot ass i um Selenium 

Number Sampled Q t r .  (Mg), d i s s .  (Mn), d i s s .  (Hg), d i s s .  (Mo), d i s s .  (N i ) .  d i s s .  (K ) ,  d i s s .  (Se), d i s s .  

mg/l m g l l  m s l l  m s l l  mg/ l  m g l l  m s l l  

Upper Lim. o f  1. I n t e r v a l  

Round 1. 1989 5.790000. 0.365000 0.000200u 0.013600. 0.043200* 7.730000. 0.005000U 

35-87 03/09/88 1 DRY 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  va lue  < t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

Well Date Silver 

Number Sampled Qtr. (Ag). diss. 

mg/l 

- ~ -  
Upper Lim. of  T .  Interval 

Round 1, 1989 0.010000u 

35-87 03/09/88 1 DRY 

Sod i um 

(Na). diss. 

mg/1 

13.40000 

Stront i um 

(Sr). diss. 

mg/l 

0.159000. 

The1 1 lum 

(11). diss. 

mg/l 

0.010000u 

NR - Analyte not reported .. - not detected or value < tolerance interval 

U - Detection Limit (Analyte not detected in background) J - Present below detection 

T1 n 

(Sn), dlss. 

mg/l 

0.100000u 

Vanadium 

(V ),  diss. 

mg/l 

0.050000u 

Zinc 

(Zn). diss. 

mg/l 

0.141000. 

When no tolerance interval. highest background value 

imit B - Present in laboratory blank 



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance InterVal* 

ROCKY FLATS ALLWIUM 

N l t r a t e +  

W e l l  Date T o t a l  D isso lved S o l i d s  C h l o r i d e  N l t r i t e - N i t r o g e n  S u l f a t e  nc03- 

Number Sampled Qtr. MG/L MG/L MG/L MG/ L MG/L 

- _ _ _ -  
Upper L i m i t  of  Tolerance I n t e r v a l  

Round 1, 1989 352.0000 15.60000 2.980000 45.10000 436.0000 

- ~ -  
33-86 03/07/88 1 DRY 

39-86 03/09/88 1 429 

17-87 03/03/88 1 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

460 

465 

DRY 

DRY 

456 

439 

33.5 

32.1 

37.0 

58.8 

42.5 

7.11 

13.6 

4.76 

3.88 

. .  

.. 

78.5 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  I n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background va lue  

B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  I - No background da ta  a v a l l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at operable Unit No. 2 

Reported for Values Greater than 

ROCKY FLATS ALLWIUM 

We1 1 Date C03- 

Number Sampled Qtr. HG/ 1 

PH 

pH U n i t  

- - -  
Upper L i m i t  of  Tolerance I n t e r v a l  

Round 1. 1989 5.000000 8.600000 

- ~ -  
33-86 03/07/88 1 DRY 

39-86 03/09/88 1 NR 

41-86 03/10/88 1 

42-86 03/03/88 1 

43-86 03/02/88 1 

10-87 02/25/88 1 

15-87 02/29/88 1 

17-87 03/03/88 I 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

NR 

NR 

DRY 

DRY 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

Upper Limit of Tolerance Interval* 

Cyanide, To ta l  

w 

0.003800 

NR 

NR 

NR 

NR 

NR 

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  l n t e r v a l .  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLUVIUM 

We1 1 Date T o t a l  D isso lved So l i ds  Ch lo r ide  

Number Sampled Qtr. MG/ L HGJL 

N i t r a t e +  

N i t r i t e - N i  t rogen S u l f a t e  

HG/L MG/L 

HC03- 

MG/L 

Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1, 1989 352.0000 15.60000 45.10000 436.0000 2.980000 

- _ _ _ -  
19-87 03/03/88 1 DRY 

24-87 03/03/88 1 DRY 

26-87 03/09/88 1 DRY 

27-87 03/09/88 1 

32-87 03/09/88 1 

DRY 

564 32.5 

33-87 03/09/88 1 

35-87 03/09/88 1 

DRY 

DRY 

14.4 103 .. 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t l o n  l i m i t  

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h lghes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

ROCKY FLATS ALLWIUM 

We1 1 Date C03- 

Number Sampled . Qtr. MG/L 

PH 
pH Unit 

- ~ -  
Upper Limit o f  Tolerance Interval 

Round 1, 1989 5.000000 8.600000 

- - -  
19-87 03/03/88 1 DRY 

24-87 03/03/88 1 DRY 

26-87 03/09/88 1 

27-87 03/09/88 1 

32-87 03/09/88 1 

33-87 03/09/88 1 

35-87 03/09/88 1 

NR - Analyte not reported 
J - Present below detection limit 

DRY 

DRY 

NR 

DRY 

DRY 

Cyanide, Total 

HG/ L 

0.003800 

NR NR 

U - Detectlon Limit (Analyte not detected In background) * - When no tolerance interval, highest background value 

B - Present in laboratory blank .. - not detected or value e tolerance Inteval I - No background data available 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

We1 1 Date Gross Alpha Gross Beta Uranium 233, 234 Uranium 235 

Number Sampled Qtr. PCI/L (MOA) PCI/L W A )  PCI/L W A )  PCI/L W A )  

--- 
Upper Limit of  Tolerance Interval 

Round 1 1989 12.54300 14.57000 1.647000 0.000000 

33-86 

39-86 

41-86 

42-86 

43-86 

10-87 

15-87 

17-87 

19-87 

24-87 

26-87 

03/07/88 

03/09/86 

03/10/88 

03/03/88 

03/02/88 

02/25/88 

02/29/88 

03/03/88 

03/03/88 

03/03/88 

03/09/88 

1 DRY 

1 26 2 11 

I 19 2 8 

1 .. 

1 DRY 

1 DRY 

1 14 2 7 

1 

1 

1 

1 

DRY 

DRY 

DRY 

24 2 18 

31 2 15 

.. 

.. 

.. 

2.4 2 3 

3.3 2 0.6 

2.0 2 0.30 

.. 

5.2 2 0.5  

0.07 2 0.07 

0.18 2 0.14 

0.05 2 0.07 0.27 

0.04 2 0.06 

0.25 2 0.10 0.31 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available 

""" Insufficient Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

We1 1 Date Uranium 238 S t ron t i um 89. 90 P lu ton ium 239. 240 Americium 241 

Number Sampled Qtr. PCI/L ( W A )  PCI/L W A )  PCI/L (MOA) PCI/L W A )  

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 0.195000 0.552000 0.009000 0.000000 

- ~ -  

33-86 

39-86 

41-86 

42-86 

43-86 

. .  . .  - 

15-87 

17-87 

19-87 

24-87 

26-87 

03/07/88 

03/09/88 

03/10/88 

03/03/88 

03/02/88 

02/25/88 

02/29/88 

03/03/88 

03/03/88 

03/03/88 

03/09/88 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NR - Ana ly te  no t  repo r ted  

DRY 

1.4 2 0.2 

2.4 2 0 . 5  

1.5 2 0.24 

DRY 

DRY 

0.94 2 0.20 

4.1 2 0.42 

DRY 

DRY 

DRY 

NR 

N R  

NR 

NR 

NR 

.. 

.. 

0.18 2 0.13 0.52 

.. 

.. 

.. 

.. 

.. 

.. 

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present below de tec t i on  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background data a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample fo r  Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

ROCKY FLATS ALLUVIUM 

We1 1 Date Cesium 137 T r i  t 1 urn Radium 226 

Number Sampled Qtr. PCI/L (MDA) PCI/L ( m A )  PCI/L 

--- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 0.603000 309.1490 0.500000* 

33-86 

39-86 

41-86 

42-86 

43-86 

10-87 

15-87 

17-87 

19-87 

24-87 

26-87 

03/07/88 

03/09/88 

03/10/88 

03/03/88 

03/02/88 

02/25/88 

02/29/88 

03/03/88 

03/03/88 

03/03/88 

03/09/88 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

NR - Ana ly te  no t  repo r ted  

DRY 

NR 

NR 

NR 

DRY 

DRY 

NR 

NR 

DRY 

DRY 

DRY 

.. 

.. 

NR 

NR 

NR 

NR 

NR 

U De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) * - When no to le rance  i n t e r v a l ,  h ighes t  background value 

J - Present below de tec t i on  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  va lue  c t o le rance  i n t e v a l  1 - No background data a v a i l a b l e  
.I.* I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Uranium 235 We1 1 Date Gross Alpha Gross Beta Uranlum 233, 234 

Number Sampled Qtr. PCI/L (MOA) PCIJL (MOA) PCI /L (MOA) PCI J L  ( m A )  

- ~ -  
Upper Llmit of Tolerance Interval 

Round 1 1989 12.54300 14.57000 1.647000 0.000000 

- ~ -  

27-87 ' 03/09/88 1 DRY 

32-87 03/09/68 1 15 2 9 

33-87 03/09/88 1 DRY 

35-87 03/09/68 1 DRY 

.. 2.8 5 0.3 0.03 2 0.06 

NR - Analyte not reported U - Detection Llmlt (Analyte not detected In background) * - When no tolerance Interval. highest background value 

J - Present below detection limit B - Present In laboratory blank .. - not detected or value < tolerance Inteval I - No background data available 

* " *  - Insufflclent Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

ROCKY FLATS ALLUVIUM 

Americium 241 We1 1 Date  Uranium 238 S t r o n t i u m  89, 90 Plu ton ium 239, 240 

Number Sampled Q t r .  PCI/L ( M A )  PCI/L (MDA) PCI/L (MDA) PCI/L (HDA) 

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 0.195000 0.552000 0.009000 0.000000 

--- 

27-87 03/09/88 1 DRY 

32-87 03/09/88 1 1.5 2 0.2 

33-87 03/09/88 1 DRY 

35-87 03/09/88 1 DRY 

NR .. NR 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  or v a l u e  c t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  

* * "  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

ROCKY FLATS ALLUVIUM 

We1 1 Date Cesium 137 T r i  t i  um Radium 226 

Number Sampled Q t r .  PCI/L (MOA) PCI/L (MOA) PCI/L 

- -- 
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 0.603000 309.1490 0.500000' 

- -- 

27-87 03/09/88 1 DRY 

32-87 03/09/88 1 NR 

33-87 03/09/88 1 DRY 

35-87 03/09/88 1 DRY 

NR 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present  below d e t e c t i o n  l i m i t  B - Present I n  l abo ra to ry  blank .. - no t  de tec ted  o r  value -z t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  ".. - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



APPENDIX B-2 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

FOR WELLS COMPLETED I N  

COLLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 
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1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

COLLWIUM 

1.1-Di- 1 .141 -  Trans-1.2- Total-1,Z- 1,Z-Di- 

Wel l  Date c h l o r o  c h l o r o  D i  ch 1 o r 0  Df c h l o r o  c h l o r o  

Number Sampled Q t r .  ethene ethane ethene ethene Ch loro form ethane 2-Butanone 

u9/1 u3/1 u g / l  U 9 l l  U 9 l l  u g l l  u g / l  

- ~ _ _  

63-86 04/13/89 2 DRY 

67-86 05/09/89 2 

29-07 04/24/89 2 

44-87 04/13/89 2 

DRY 

5 u  

DRY 

NR - Ana ly te  n o t  repo r ted  

J - Present below de tec t i on  l i m i t  

5 u  NR 5 u  5 u  5 u  10 U 

U - Analyzed bu t  no t  de tec ted  - Hold ing  t ime  n o t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  b lank  N - Batch sp i ke  n o t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  
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1989 Volatile Organic 

For Ground-Water Monitoring Wells 

COLLUVIUM 

Di bromo 1.1.2-Tri 

Well Date chloro chloro 

Number Sample Qtr. methane ethane 

us/ 1 ug/1 

-___- 

63-86 04/13/89 2 DRY 

67-86 05l09/89 2 

29-87 04/24/89 2 

44-87 04/13/89 2 

DRY 

5 u  

DRY 

5 u  

Trans-1,3- 

Di c h 1 or0 

Benzene propene 

ug/l u9/1 

Results 

at Operable Unit No. 2 

2-Chloro 4-Methyl - 
ethylvinyl 2-penta 

ether Bromoform none 

ug/l ug/l ug/1 

5 u  5 u  NR 5 u  10 u 

NR - Analyte not reported 
J - Present below detection limit E - Estimated value U - Analyzed but not detected - Holding time not met 

B - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

COLL W IUM 

Tet ra  1.1.2.2- 

Wel l  Date c h l o r o  Te t rach lo ro  Ch loro  E t h y l  

Number Sampled Q t r .  2-Hexanone ethene ethane To1 uene benzene benzene Styrene 

ug/1 u g / l  w / 1  u g l l  4 1  ug / l  u g l l  

63-86 04/13/89 2 DRY 

67-86 05/09/89 2 

29-87 04/24/89 2 

44-87 04/13/a9 2 

DRY 

10 u 

DRY 

5 u  5 u  5 u  5 u  5 u  5 u  

NR - Ana ly te  no t  repo r ted  U - Analyzed bu t  no t  de tec ted  - Ho ld ing  t ime  no t  met E - Est imated va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  N - Batch sp lke  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l l d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

COLLUVIUM 

W e l l  D a t e  T o t a l  

Number Sampled Q t r .  Xylenes 

us11 

63-86 04/13/89 2 DRY 

67-86 05/09/89 2 

29-87 04/24/89 2 

44-87 04/13/89 2 

DRY 

5 u  

DRY 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - Analyzed but  n o t  d e t e c t e d  - Hold ing  t i m e  n o t  met E - Est imated  v a l u e  

B - Present  I n  l a b o r a t o r y  b lank  N - Batch sp ike  n o t  i n  80-120% range  R - D a t a  r e j e c t e d  d u r i n g  v a l i d a t i o n .  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

COLLUVIUM 

Wel l  Date Aluminum 

Number Sampled Q t r .  ( A l ) .  d i ss .  

mg/l 

- ~ _ _  
Upper Lim. o f  T. I n t e r v a l  

Round 1. 1989 0.200000u 

-___-  

63-86 02/17/88 1 DRY 

67-86 03/09/88 1 DRY 

29-87 02/29/88 1 

44-87 02/22/88 1 

.. 

DRY 

Antimony 

(Sb), d i ss .  

mg/l 

Arsen ic  

(As), d i ss .  

mS/l 

0.060000U 0.010000u 

.. .. 

Barium B e r y l l i u m  

(ea). d i ss .  (Be), d i ss .  

m g l l  mgl1 

0.200000u 0.005000u 

.. .. 

Cadmium 

(Cd). d i ss .  

m g l l  

Ca 1 c 1 um 

(Ca), d i ss .  

mg/l 

0 .OD5OOOU 76.80000. 

.. 355.1286 

NR - Ana ly te  no t  repo r ted  .. - not  de tec ted  o r  va lue  < to le rance  i n t e r v a l  When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

U - Detec t i on  L i m i t  (Analyte no t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

COLLWIUM 

Well Date Ceslum C hroml um Cobalt Copper Iron Lead L1 t h l  um 

Number Sampled Qtr. (Cs). diss. ( C r ) .  dlss. (Co). dlss. (Cu). dlss. (Fe), dlss. (Pb), dlss. (Ll), dlss. 

mg/l mgI1 m9/1 m9/1 mS/l mg/l Wll 

- ~ -  
Upper Lim. o f  1. Interval 

Round 1, 1989 1 .oooooou 0.010000u 0.050000U 0.100000u 0 .  005000U 0.172000. 0.025000U 

63-86 

67-86 

29-87 

44-07 

~- 

02/17/88 1 DRY 

03/09/88 1 DRY 

02/29/68 1 .. 

02/22/88 1 DRY 

0.0227 0.0994 .. .. .. 

N R  - Analyte not reported .. - not detected or  value < tolerance interval When no tolerance interval. highest background value 

U - Detectlon Limlt (Analyte not detected In background) J - Present below detection limlt B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

COLLWIUM 

Well Date Magneslum 

Number Sampled Qtr. (Mg). diss. 

mg/l 

- ~ -  
Upper L l m .  o f  T .  Interval 

Round 1, 1989 15.30000' 

63-86 02/17/88 1 DRY 

67-86 03/09/88 1 DRY 

29-87 02/29/68 1 135.7172 

44-87 02/22/88 I DRY 

Manganese 

(Mn). diss 

mg/l 

0. 088000- 

Mercury 

(Hg), dlss. 

mgll 

0.000200v 

Molybdenum 

(Mo). dlss. 

mg/l 

0.010000u 

Nickel 

(NI), dlss. 

mg/l 

0.040000V 

Pot ass i um 

(K ),  dlss. 

mgll 

5. OOOOOOU 

Selenium 

(Se). dlss. 

mg/l 

0.00500OU 

0.3116 .. 0.4764 5.2 0.37 

NR - Analyte not reported ._  - not detected or value < tolerance Interval When no tolerance interval. hlghest background value 

U - Detectlon Limit (Analyte not detected In background) J - Present below detection llmlt B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

COLLWIUM 

W e l l  Date  S i l v e r  

Number Sampled Q t r .  (Ag), d i s s .  

mg/ l  

Upper Lim. of  1. I n t e r v a l  

Round 1, 1989 0.010000u 

63-86 

67-86 

29-87 

44-87 

~- 

02/17/88 1 DRY 

03/09/88 1 DRY 

02/29/88 1 

02/22/88 1 

Sod i urn 

(Na). d i s s .  

mg/ l  

S t r o n t i u m  

(Sr) .  d i s s .  

W / l  

T h a l l i u m  

( T l ) ,  d i s s .  

mg/ l  

T i n  

(Sn), d i s s .  

m g l l  

Vanadium 

(V ) ,  diss. 

mg/l  

Z inc  

(Zn). d i s s .  

w / l  

98.70000* 1. oooooou 0.010000u 0.100000u 

.. 

DRY 

395.3797 4.9549 

0.050000U 

NR 

0.020000u 

0.6236 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  or v a l u e  e t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

u D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

COLLUVIUM 

Vel  1 Date To ta l  D isso lved So l i ds  Ch lo r ide  

Number Sampled Qtr. HGJL MGJL 

N i t r a t e +  

N i t r i t e - N i t r o g e n  S u l f a t e  

M I L  MGJL 

HC03- 

HGJL 

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 ,  1989 520.0000 20.00000 0.180000 86.00000 470.0000 

63-86 02/17/88 1 DRY 

67-86 03/09/88 1 DRY 

29-87 02/29/08 1 

44-87 02/22/88 1 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

3219 

DRY 

819 0.74 89 1 .. 

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

8 - Present i n  l a b o r a t o r y  b lank  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

COLLWIUM 

We1 1 Date C03- 

Number Sampled Q t r .  MG/ L 

pn 

pH U n i t  

Cyanide, To ta l  

%/L 

- _ _ _ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1. 1989 

63-86 

67-86 

29-87 

44-87 

02/17/88 

03/09/86 

02/29/08 

02/22/88 

5.000000 7.400000 0.002500 

- 
1 DRY 

1 DRY 

1 

1 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

NR 

DRY 

NR NR 

U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  



, 

First Quarter 1988 Dissolved Radiochemistry Results f o r  

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

COLLUVIUM 

We1 1 Date Gross Alpha Gross Beta Uranium 233. 234 Uranium 235 

Number Sampled Q t r .  PCI/L (MDA) PCI/L (MDA) PCI/L ( W A )  PCI/L 

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 27.00000' 12.00000' 11.00000" 0.300000" 

--- 

63-86 02/17/88 1 DRY 

67-86 03/09/88 1 DRY 

29-87 02/29/08 1 40 2 50 

44-87 02/22/88 1 DRY 

33 2 11 13 2 1 0.43 2 0.16 

NR - Ana ly te  n o t  repo r ted  U - Detec t ion  L i m i t  (Ana ly te  no t  de tec ted  I n  background) - When no to le rance  i n t e r v a l .  h ighes t  background va lue  

J - Present  below d e t e c t l o n  l i m i t  B - Present i n  l abo ra to ry  b lank  .. - no t  de tec ted  or va lue  e t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

COLLUVIUM 

Plutonium 239, 240 Americium 241 We1 1 Date Uranium 238 Strontium 89. 90 

Number Sampled Qtr. PCI/L (MOA) PCI/L (MDA) PCI/L (MDA) PCI/L W D A )  

--- 
Upper Limit of Tolerance Interval 

Round 1 1989 7.700000" 0.100000' . 0.000000= 0.000000* 

- ~ -  

63-06 02/17/80 1 DRY 

67-06 03/09/88 1 DRY 

29-07 02/29/08 1 10 2 1 

44-87 02/22/08 1 DRY 

NR NR 0.06 2 0.27 

NR - Analyte not reported U - Detection Limit (Analyte not detetted in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present in laboratory blank .. - not detected or value c tolerance inteval 1 - No background data available 
""" Insufficient Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper L i m i t  of Tolerance Interval*. 

COLLUVIUM 

We1 1 Date Cerlum 137 T r i  t 1 urn Radium 226 

Number Sampled Qtr. PCI/L W A )  PCI/L WDA) PCI/L 

- ~ _ _  
Upper L i m i t  of Tolerance I n t e r v a l  

Round 1 1989 0.200000* 100.0000* 0.400000* 

63-86 02/17/88 1 DRY 

67-86 03/09/88 1 DRY 

29-87 02/29/88 1 NR 

44-87 02/22/88 1 DRY 

.. NR 

NR - Ana ly te  no t  repo r ted  U - De tec t i on  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h lghes t  background va lue  

J - Present below de tec t i on  l i m i t  E - Present i n  l abo ra to ry  b lank  _ .  - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  

* * *  - I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses . 



APPENDIX B-3 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

FOR WELLS COMPLETED I N  

VALLEY FILL ALLUVIUM 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sarnpling\app-pgs.dec 

DECEMBER 1989 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

VALLEY FILL ALLUVIUM 

Wel l  Date Ch loro  Bromo 

Number Sampled Qtr. methane methane 

u9/1 u g / l  

V i n y l  Chloro Methylene Carbon 

Ch lo r ide  ethane Acetone D i s u l f i d e  Ch lo r ide  

u9/1 U 9 l l  ug / l  u g / l  u9/1 

470 10 u 5 u  10 u 5 u  35-86 05/03/89 2 10 u lo u 

36-86 05/04/89 2 

37-86 05/03/89 2 

DRY 

10 u 10 u 10 u 10 u 5 u  10 u s u  

64-86 04/24/89 2 10 u 10 u 10 u 10 u s u  10 U R 5 u  

65-86 04/13/89 2 DRY 

10 u 10 u 10 u 1 J  10 u 5 u  66-86 06/02/89 2 

66-86 06/22/89 2 

10 u 
DRY 

21-87 05/03/89 2 10 u 10 u 10 u 10 u 5 u  10 u 5 u  

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - Analyzed bu t  no t  de tec ted  - Ho ld ing  t ime  no t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  blank N - Batch sp ike  no t  I n  80-120% range R - Data r e j e c t e d  d u r i n g  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

VALLEY FILL ALLWIUM 

1.1-01- 1 , l -D i  - 
Wel l  Date c h l o r o  ch lo ro  

Number Sampled Qtr. ethene ethane 

u g / l  ug / l  

Trans-1.2- Total-1.2- 

D lch lo ro  D l  c h l o r o  

ethene ethene Ch loro form 

u g / l  u g / l  u g l l  

NR 3 5  5 u  

1.2-01- 

c h l o r o  

ethane 2-Butanone 

u g / l  u g l l  

5 u  10 u 35-86 05/03/89 2 13 59 

36-86 05/04/89 2 DRY 

5 u  37-86 05/03/89 2 5 u  NR 5 u  5 u  

5 u  

5 u  

5 u  

10 u 

10 u 5 u  5 u  64-86 04/24/89 2 NR 5 u  

65-86 04/13/09 2 DRY 

NR 5 u  66-86 06/02/89 2 

66-86 06/22/89 2 

5 u  

DRY 

5 u  26 5 u  10 u 

21-87 05/03/89 2 5 u  5 u  NR 5 u  5 u  5 u  10 u 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - Analyzed bu t  no t  de tec ted  - Hold ing  t ime  n o t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  b lank  N - Batch sp i ke  n o t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

VALLEY FILL ALLWIUM 

1 . 1 . 1 - T r i  

Wel l  Date c h l o r o  

Number Sampled Q t r .  ethane 

u g / l  

- ~ -  

35-86 05/03/89 2 5 0  

36-86 05/04/89 2 

37-86 05/03/89 2 

64-86 04/24/89 2 

65-86 04/13/89 2 

66-86 06/02/89 2 

66-86 06/22/89 2 

21-87 05/03/89 2 

DRY 

5 u  

5 u  

DRY 

5 u  

DRY 

5 u  

NR - Ana ly te  n o t  repo r ted  

J - Present below de tec t i on  l i m l t  

Carbon Bromo 1 ,2-01- c i  s-l.3- 
Tet ra  V i n y l  c h l o r o  O ich lo ro  T r i  ch 1 o r 0  d i c h l o r o  

c h l o r i d e  . Aceta te  methane propane propene ethene 

u9/1 ug l1  w / l  u g / l  u g / l  u g / l  

5 u  10 U R 5 u  5 u  5 u  11 

5 u  

5 u  

10 U R 

10 U R 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

10 u 

10 U R 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

U - Analyzed bu t  no t  de tec ted  - Ho ld ing  t ime  n o t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  b lank  N - Batch sp i ke  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit NO. 2 

VALLEY FILL ALLUVIUM 

&Methyl - 2-Chloro Trans-1.3- 

Dichloro ethylvinyl 2-penta 

Benzene , propene ether Bromoform none 

u9/l ugll ugll ug/l w / l  

Di bromo 1.1.2-Tri 

Well Date chloro chloro 

Number Sampled Qtr. methane ethane 

u9/1 ug/l 

35-86 05/03/89 2 5 u  5 u  5 u  5 u  NR 5 u  10 u 

36-86 05/04/89 2 

37-86 05/03/09 2 

64-86 04/24/89 2 

DRY 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

10 u 

10 u 

5 u  

5 u  

5 u  

5 u  

NR 

NR 

65-86 04/13/83 2 DRY 

66-86 06/02/89 2 

66-86 06/22/09 2 

5 u  

DRY 

5 u  5 u  

5 u  

5 u  5 u  10 u NR 

21-87 05/03/89 2 5 u  5 u  5 u  NR 5 u  10 u 

NR - Analyte not reported' 
J - Present below detection limit E - Estimated value U - Analyzed but not detected - Holding tlme not met 

0 - Present in laboratory blank N - Batch splke not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit NO. 2 

VALLEY FILL ALLWIUM 

Te t ra  1.1.2.2- 

Well  Date c h l o r o  Te t rach lo ro  Chloro E thy l  

Number Sampled Qt r .  2-Hexanone ethene ethane Toluene benzene benzene Styrene 

u g / l  us/  1 ug/1 u g / l  u g l l  u g l l  u g / l  

- ~ -  

35-86 05/03/89 2 10 u 5 u  5 u  5 u  5 u  5 u  5 u  

36-86 05/04/89 2 

37-86 05/03/89 2 

64-86 04/24/89 2 

65-86 04/13/89 2 

66-86 06/02/89 2 

66-86 06/22/89 2 

21-87 05/03/89 2 

DRY 

10 u 

10 u 

DRY 

10 u 
DRY 

10 u 

NR - Ana ly te  n o t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

30 R 

8 J  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

U - Analyzed bu t  no t  de tec ted  - Ho ld ing  t ime  no t  met 

B - Present i n  l a b o r a t o r y  b lank  N - Batch sp ike  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  

E - Est imated va lue  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

VALLEY FILL ALLUVIUM 

W e l l  D a t e  T o t a l  

Number Sampled Q t r .  Xylenes 

us/ 1 

-___- 

35-86 05/03/89 2 5 u  

36-86 05/04/89 2 

37-86 05/03/89 2 

64-86 04/24/89 2 

65-86 04/13/89 2 

66-86 06/02/89 2 

66-86 06/22/89 2 

21-87 05/03/89 2 

DRY 

5 u  

5 u  

DRY 

5 u  

DRY 

5 u  

NU - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

U - Analyzed but  n o t  d e t e c t e d  - Hold ing  t i m e  n o t  met 

B - Present  i n  l a b o r a t o r y  b lank  N - Batch s p i k e  n o t  i n  80-120% range  R - Data  r e j e c t e d  d u r i n g  v a l i d a t i o n .  

E - Est imated  va lue  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

VALLEY FILL ALLWIUM 

Wel l  Date A1 uml num 

Number Sampled Q t r .  (A l ) ,  d i s s .  

ms/ 1 

Upper Lim. o f  T. I n t e r v a l  

Round 1, 1989 

35-86 

36-86 

37-86 

i a  -9f  

65-86 

~- 

03/02/88 1 

03/07/08 1 

03/07/88 1 

OZll7/88 1 

02/29/88 1 

0.200000u 

Ant 1 mony 

(Sb). d i s r .  

mg/ l  

0.600000U 

Arsen ic  

(As), d i s s .  

mg/ l  

0.100000u 

B e r y l l i u m  Barium 

(Ea), d i s s .  (Be). d i s s .  

mg/ l  ms/ l  

0.200000u 0.005000U 

.. .. 

DRY 

INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

.. 

.. 

.. 

.. 

66-86 03/31/88 1 .. .. 

21-87 03/07/88 1 INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Cadmium 

(Cd). d i s s .  

mg/ l  

0.005000U 

.. 

.. 

.. 

Calcium 

(Ca). d i s s .  

mg/ l  

138.0000 

143.1915 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background va lue  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b q r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

VALLEY FILL ALLWIUM 

Well Date Ceslum Chromium Cobalt Copper Iron Lead Lithium 

Number Sampled Qtr. ( C s ) .  diss. (Cr). diss. (Co), diss. (Cu). diss. (Fe). diss. (Pb). dtss. (Li). diss. 

mg/l mgll mg/l ms/l mg/l mg/l mg/l 

Upper Lim. of T. Interval 

Round 1, 1989 1. oooooou 0.010000u 0. 050000U 0.025000U 0.944000. 0.028000 0.005000U 

35-86 

36-86 

37-86 

64-86 

65-86 

~- 

03/02/88 I .. .. .. .. .. .. .. 

03/07/88 1 DRY 

03/07/88 1 INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

02/17/88 1 

02/29/88 1 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.05  J 

.. 

66-86 03/31/88 1 .. .. 

21-87 03/07/88 I INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

.. .. .. 

NR - Analyte not reported .. - not detected or value c tolerance interval When no tolerance Interval, highest background value 

u - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



m - - - - m r n - ~ - m m - - n r n m m a  

First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

Well Date Magnesium 

Number Sampled Qtr. (Mg). diss. 

mgll 

- ~ -  
Upper Lim. of  T .  Interval 

26.57000 

VALLEY FILL ALLUVIUM 

Round 1. 1989 

35-86 03/02/88 1 

36-86 03/07/88 1 

37-86 03/07/88 1 

64-86 02/17/80 1 

65-86 02/29/88 1 

~~ 

29.3745 

DRY 

Manganese 

(Mn). diss. 

m9/1 

0.686000. 

4.0113 

Mercury 

(Hg). diss. 

mg/l 

Molybdenum 

(Mo). dirr. 

w/l 

Nickel 

(Ni). diss. 

w/'  

0.000300" 0.010000u 0.040000U 

INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

.. 

.. 

66-86 03/31/88 1 .. .. 

21-87 03/07/88 1 INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

0.0234 

.. 

.. 

.. 

0.0492 

.. 

0.0415 

Potassium 

(K ), diss. 

m9/1 

Sel en1 um 

(Se). diss. 

W / l  

5 .  OOOOOOU 0.01 1400. 

.. 

. I  

.. 

.. 

.. 

.. 

.. 

NR - Analyte not reported .. - not detected or value < tolerance interval * When no tolerance interval. highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

VALLEY FILL ALLUVIUM 

W e l l  Date  S i l v e r  

Number Sampled Q t r .  (Ag). d i r s .  

mg/ l  

Upper Lim. of  1. I n t e r v a l  

Round 1, 1989 

35-86 

36-86 

37-86 

64-86 

65-86 

~- 

03/02/88 1 

03/07/88 1 

03/07/88 1 

02/17/a8 1 

02irslas 1 

0.010000u 

Sod 1 um 

(Na), d i s s .  

mg/l 

S t r o n t  ium 

(9). d i s s .  

mg/ l  

88.00000 1. oooooou 

.. 

DRY 

183.9421 

.. 

.. 

INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

105.6913 

.. . 

66-86 03/31/88 1 .. .. 

21-87 03/07/88 1 INSUFFICIENT SAMPLE FOR METALS ANALYSIS 

.. 

.. 

.. 

.. 

Thal 1 ium 

(11). d i s s .  

m g l l  

0.040000U 

.. 

.. 

.. 

.. 

T i n  Vanad i um 

(Sn). d i s s .  (V  ) ,  d i s s .  

mg/ l  mg/ l  

0.100000u 0.050000U 

NR .. 

NR 

NR 

NR 

.. 

.. 

Z i n c  

(Zn). d i s s .  

mg/ l  

0.021200" 

0.0275 

.. 

0.0373 

0.0466 

NR * A n a l y t e  n o t  r e p o r t e d  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

U - D e t e c t l o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

VALLEY FILL ALLUVIUM 

We1 1 Date Total Dissolved Solids Chloride 

Number Sampled Qtr. MGJL HGJL 

Nitrate+ 

Nitrite-Nitrogen Sulfate 

HGJL MGJL 

HC03- 

MG/L 

Upper Limit o f  Tolerance Interval 

Round 1, 1989 947.0000 40.29000 0.690000 150.0000 719.0000 

- ~ -  
35-86 03/02/88 1 1011 97.0 .. .. .. 

36-86 03/07/88 I DRY 

37-86 03/07/88 1 INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

64-86 02/17/88 1 

65-86 02/29/88 1 

54.1 

6 2 . 0  

.. 

.. 

168 

66-86 03/31/80 1 

21-87 03/07/88 1 

.. 42.6 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

.. 

.. 

.. 

.. 

NR - Analyte not reported 
J * Present below detection limit 

U .I Detection Limit (Analyte not detected in background) - When no tolerance interval. highest background value 

8 .I Present in laboratory blank .. - not detected or value < tolerance inteval 1 - No background data available 



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

VALLEY FILL ALLUVIUM 

We1 1 Date C03- 

Number Sampled Qtr. MGJL 

PH 

pH U n i t  

Cyanide. T o t a l  

HG1 L 

- _ _ _ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1, 1989 

35-86 

36-86 

37-86 

64-86 

65-86 

03 102 188 

03 107 188 

03 107 186 

02 117 188 

02 129 188 

5.000000 8.680000 0.002500 

- 
1 NR NR NR 

1 DRY 

1 

1 

1 

66-86 03/31/88 1 

21-87 03/07/88 1 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR NR 

NR NR 

NR NR 

INSUFFICIENT SAMPLE FOR INORGANIC ANALYSIS 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

E - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  i n t e v a l  1 - No background d a t a  a v a i l a b l e  



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

VALLEY FILL ALLUVIUM 

We1 1 Date Gross Alpha Gross Beta Uranium 233, 234 Uranium 235 

Number Sampled Qtr. PCIJL (MOA) PCI JL (MDA) PCI /L (MOA) PCIJL ( N A )  

- ~ -  
Upper Limit o f  Tolerance Interval 

Round 1 1989 13.51500 18.53000 . 6.481000 0.232000 

--- 

35-86 03/02/88 1 16 21 44 

36-86 03/07/88 1 DRY 

37-86 03/07/88 1 .." 
64-86 02/17/88 1 .. 

65-86 02/29/88 1 .. 

66-86 03/31/88 1 .. 

21-87 03/07/88 1 "** 

27 2 41 94 

.. 

.. 

.. 

.. 

NR * Analyte not reported U - Detection Limlt (Analyte not detected in background) - When no tolerance interval, highest background value 

J - Present below detection limit B - Present In laboratory blank .. - not detected or value e tolerance inteval I * No background data available 

* * "  * Insufficient Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

VALLEY FILL ALLUVIUM 

Plu ton lum 239, 240 Amerlclum 241 We1 1 Date Uranlum 238 S t r o n t l u m  89. 90 

Number Sampled Q t r .  PCI/L (MDA) PCI/L ( m A )  P C I / L  (MDA) PCl/L W A )  

- ~ -  
Upper L l m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 5.084000 0.878000 0.012000 0.012000 

- -- 

35-86 03/02/88 1 .. 

36-86 03/07/68 1 DRY 

37-86 03/07/86 1 ."* 

64-86 02/17/88 1 .. 

65-86 02/29/88 1 .. 

66-86 03/31/88 1 .. 

21-87 03/07/86 1 *.. 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  U - D e t e c t f o n  L l m l t  ( A n a l y t e  n o t  d e t e c t e d  I n  background) - When no t o l e r a n c e  I n t e r v a l .  h i g h e s t  background v a l u e  

J - Present  below d e t e c t i o n  l l m i t  B - Present I n  l a b o r a t o r y  b l a n k  .. - n o t  de tec ted  o r  v a l u e  c t o l e r a n c e  l n t e v a l  1 - No background da ta  a v a l l a b l e  

* * *  - I n s u f f l c l e n t  Sample f o r  Rad lochemls t ry  Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at operable Unit No. 2 

VALLEY FILL ALLUVIUM 

We1 1 Date Cesium 137 Tri t i um Radium 226 

Number Sampled Qtr. PCIJL (+QN PCI/L (+QN PCI J L  

- _ _ _ -  
Upper Limit o f  Tolerance Interval 

Round 1 1989 

35-86 

36-86 

37-86 

64-86 

65-86 

66-86 

21-87 

03 102 p a  

03 107 188 

03 107 188 

02 117 188 

02/29/88 

0 3 ~ 3 1 ~ 8 a  

03 107 188 

- 

1 

1 

1 

I 

1 

1 

1 

0.776000 505.1110 0.050000 

NR 

DRY 

".. 

.. NR 

NR 

NR 

NR 

... 

NR 

NR 

NR 

NR - Analyte not reported U - Detection Limit (Anqlyte not detected in background) * - When no tolerance interval, highest background value 
J - Present below detection limit B - Present in laboratory blank .. - not detected o r  value < tolerance inteval I - No background data available ... Insufficient Sample for Radlochemlstry Analyses 



APPENDIX B-4 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

FOR WELLS COMPLETED IN 

WEATHERED CLAYSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
eampling\app-pgs.dec 

DECEMBER 1989 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED CLAYSTONE 

Well Date Chloro Bromo Vinyl Chloro Methylene Carbon 

Number Sampled Qtr. methane methane Chloride ethane Ch 1 or1 de Acetone Disulfide 

us/ 1 ug/1 ugll ugl1 ug/l u9/1 ugll 

01-71 05/01/89 2 10 u 10 u 10 u 10 u 5 u  10 u 5 u  

02-71 05/01/89 2 

01-74 05/03/89 2 

03-74 05/08/89 2 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 U 

10 u 

10 u 

5 u  

5 u  

5 u  

10 u 

10 u 

10 u 

5 u  

5 u  

5 u  

NR - Analyte not reported 
J - Present below detection limit U - Analyzed but not detected " - Holding time not met E - Estimated value 

B - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED CLAYSTONE 

1.1-Di- 

Wel l  Date c h l o r o  

Number Sampled Q t r .  ethene 

ug / l  

01-71 05/01/89 2 5 5  

02-71 05/01/89 2 

01-74 05/03/89 2 

03-74 05/08/89 2 

5 u  

5 u  

5 u  

NR - Ana ly te  no t  repor ted  

J - Present below de tec t i on  l i m i t  

1.1-Di- Trans-1.2- Total-1.2- 1.2-01- 

D i c h l o r o  c h l o r o  D i c h l o r o  

ethane ethene ethene ethane 2-Butanone Chloroform 

c h l o r o  

W / l  u g / l  ug/1 U9/1 u g / l  u g l l  

5 u  NR 5 u  200 5 u  10 u 

8 

5 u  

5 u  

NR 

NR 

NR 

5 u  

5 u  

5 u  

7 

5 u  

11 J 

5 u  

5 u  

5 u  

10 u 

10 u 

10 U R 

U - Analyzed bu t  no t  de tec ted  - Ho ld ing  t ime  n o t  met E - Est imated va lue  ' 

B - Present i n  l abo ra to ry  b lank  N - Batch sp i ke  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 

WEATHERED CLAYSTONE 

1.1 ,l-Trl Carbon Bromo 

Well Date chloro Tetra Vinyl dlchloro 

Number Sampled Qtr. ethane chlorlde Acetate methane 

ug/l ug/l ug/l ug/l 

01-71 05/01/69 2 5 u  690 J 

02-71 05/01/69 2 

01-74 05/03/89 2 

03-74 05/08/89 2 

5 u  

5 u  

5 u  

NR - Analyte not reported 
J - Present below detection llmlt 

5 u  

5 u  

1100 

10 U R 5 u  

10 U R 

10 U R 

10 u 

5 u  

' 5  u 

5 u  

1.2-01- cis-1.3- 

chloro Dlchl or0 

propane propene 

ug/1 ug/l 

5 u  5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

2 

Trichloro 

ethene 

ug/1 

230 

440 

1800 

25 

U - Analyzed but not detected - Holdlng tlme not met E - Estlmated value 
B - Present In laboratory blank N - Batch splke not In 80-120% range R - Data rejected during valldatlon. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED CLAYSTONE 

4-Methyl- 2-Chloro D1 bromo 1.1 ,2 -Tr i  Tranr-1.3- 

c h l o r o  c h l o r o  D lch lo ro  e t h y l v i n y l  2-penta Wel l  Date 

Number Sampled Qt r .  methane ethane Benzene propene e the r  Bromoform none 

u9/1 us11 u g / l  ug / l  u g l l  u g / l  ug / l  

--- 

01-71 05/01/89 2 5 u  5 u  5 u  5 u  NR 5 u  l o  u 

02-71 05/01/89 2 

01-74 05/03/89 2 

03-74 05/08/89 2 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  5 u  

5 u  5 u  

5 u  5 u  

NR 

NR 

NR 

5 u  

5 u  

5 u  

10 u 

10 u 

10 u 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l i m i t  

U - Analyzed b u t  n o t  de tec ted  * - Hold ing  t ime  no t  met E - Est imated va lue  

B - Present i n  l a b o r a t o r y  b lank  N - Batch sp ike  no t  i n  80-1209L range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED CLAYSTONE 

Tet ra  1.1.2.2- 

We l l  Date c h l o r o  Te t rach lo ro  Chloro E thy l  

Number Sampled Q t r .  2-Hexanone ethene ethane Toluene benzene benzene Styrene 

u9/1 u9/1 u g / l  u9/1 u9/1 u9/1 u9/1 

01-71 05/01/83 2 10 u 69 5 u  5 u  5 u  5 u  5 u  

02-71 05/01/83 2 

01-74 05/03/83 2 

03-74 05/08/89 2 

10 u 

10 u 

10 u 

NR - Ana ly te  n o t  repo r ted  

J - Present  below d e t e c t i o n  l i m i t  

8 

45000 

50 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

U - Analyzed bu t  n o t  de tec ted  * - Hold ing  t ime no t  met E - Est imated va lue  

B - Present i n  l a b o r a t o r y  b lank  N - Batch sp ike  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED CLAYSTONE 

W e l l  D a t e  T o t a l  

Number Sampled Q t r .  Xylenes 

u g l l  

01-71 05/01/89 2 5 u  

02-71 05/01/89 2 

01-74 05/03/89 2 

03-74 05/08/89 2 

5 u  

5 u  

5 u  

NR - A n a l y t e  n o t  r e p o r t e d  U - Analyzed but  n o t  d e t e c t e d  " - Hold ing  t ime  n o t  met E - Est imated  v a l u e  

J - Present  below d e t e c t i o n  l i m l t  B - Present I n  l a b o r a t o r y  b lank  N - Batch sp ike  n o t  i n  80-120% range  R - D a t a  r e j e c t e d  d u r i n g  v a l i d a t i o n .  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper L i m i t  of Tolerance Interval* 

WEATHERED CLAYSTONE 

Wel l  Date Aluminum 

Number Sampled Q t r .  ( A l ) .  d i ss .  

m g l l  

- ~ -  
Upper Lim. o f  1. I n t e r v a l  

Round 1, 1989 0.200000u 

01-71 02/25/88 1 .. 

01-74 03/03/aa 1 

03-74 03/07/1313 1 

.. 

.. 

Antimony 

(Sb). d i ss .  

m g l l  

Arsenic 

(As), d i ss .  

m9 I l  

Barium 

(Sa). d i s s .  

w l l  

Bery l  1 i um 

(Be), d l s s .  

mSl1 

Cadmium 

(Cd). d i ss .  

mg/l 

Ca 1 c i  um 

(Ca). d i ss .  

m g l l  

0.060000U 0.010000u 0.200000u 0.005000U 0. 005000U 73.40000* 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

0.2707 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

93.5185 

115.2379 

.. 

116.9765 

NR - Ana ly te  not  repo r ted  .. - n o t  de tec ted  o r  value < to le rance  i n t e r v a l  When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) J - Present below d e t e c t i o n  l l m i t  B - Present i n  l abo ra to ry  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED CLAYSTONE 

W e l l  Date Magneslum 

Number Sampled Q t r .  (Mg), d l s s .  

mg/ l  

Upper Lim. o f  1. I n t e r v a l  

Round 1. 1989 45.30000' 

01-71 02/25/88 1 .. 

02-71 02/25/88 1 .. 

01-74 03/03/88 1 

03-74 03/07/88 1 

.. 

.. 

Manganese 

(Mn). d l s s .  

m g l l  

Mercury 

(Hg). d l s s .  

mg/ l  

Molybdenum 

(Mo). d l s s .  

ms l1  

N l c k e l  

(N l ) .  d l s s .  

m g l l  

0.126000. 0 .  0 0 0 ~ 0 0 9  0.015000. 0.040000U 

.. 

0.1469 

.. 

.. 

.. 

. . .  

.. 

.. 

.. 

.. 

.. 

0.0478 

.. 

.. 

Pot ass I um 

(K ) ,  d l s s .  

dl 

Selen l  um 

(Ss). dlss. 

m s l l  

5 .OOOOOOU 0.005000U 

.. 

.. 

.. 

.. 

.. 

0.030 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  v a l u e  < t o l e r a n c e  l n t e r v a l  When no t o l e r a n c e  i n t e r v a l ,  h l g h e s t  background v a l u e  

U - D e t e c t l o n  L l m i t  (Ana ly te  n o t  d e t e c t e d  I n  background) J - Present below d e t e c t l o n  l i m l t  E - Present  I n  l a b o r a t o r y  b l a n k  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED CLAYSTONE 

Well  Date S i l v e r  

Number Sampled Qtr. (Ag). d i s s .  

m g l l  

- ___-  
Upper Lim. o f  T. I n t e r v a l  

Round 1, 1989 0.010000u 

01-71 

02-71 

01-74 

03-74 

~- 

02/25/88 1 .. 

0 2 ~ 2 5 j a e  1 .. 

03/03/88 1 .. 

03/07/88 1 .. 

SodI um 

(Na). d i r s .  

m g l l  

S t ron t i um 

(Sr) ,  d i r s .  

m g l l  

Tha l l i um 

(11). d i ss .  

mg/l 

T i n  

(Sn) ,  d i s s .  

mg/l 

Vanadium 

(V ), d i ss .  

msl1 

Zinc 

(Zn) ,  d iss .  

m g l l  

36.90000. 1. oooooou 0 .010000~ 0.100000u 0.050000u 0.107000* 

.. 

213.6941 

.. 

.. 

1.0162 

.. 

.. .. 

NR 

NR’  

NR 

NR .. .. 

NR - Ana ly te  n o t  repo r ted  .. - no t  de tec ted  o r  va lue  < to le rance  i n t e r v a l  When no t o le rance  i n t e r v a l .  h ighes t  background va lue  

U - De tec t i on  L i m i t  (Analyte no t  de tec ted  I n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l abo ra to ry  b lank  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

WEATHERED CLAYSTONE 

We1 1 Date T o t a l  D isso lved S o l i d s  C h l o r i d e  

Number Sampled Qtr. MG/ L MG/L 

Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1, 1989 320.0000 11.00000 

- ~ -  
01-71 02/25/88 1 19.4 

02-71 02/25/80 1 

01-74 03/03/88 1 

03-74 03/07/88 1 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

1247 

421 

478 

363 

21.7 

48.7 

N i t r a t e +  

N i t r i t e - N i t r o g e n  S u l f a t e  

MG/ L MG/L 

0.58DOOO 44.00000 

2.60 .. 

1.93 278 

7.22 

7.35 

.. 

.. 

HC03- 

MG/L 

400.0000 

.. 

.. 

.. 

.. 

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  v a l u e  c t o l e r a n c e  i n t e v a l  I - No background da ta  a v a i l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

WEATHERED CLAYSTONE 

We1 1 Date C03- 

Number Sampled Qtr. MG/L 

PH 

pH Unlt 

Cyanide, Total 

HG/L 

- ~ -  
Upper Limit of Tolerance Interval 

Round 1. 1989 

02-71 02/25/88 

01-74 03/03/88 

03-74 03/07/88 

NR - Analyte not reported 

J - Present below detection limit 

5.000000 8.200000 0.003600 

NR NR NR 

NR NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - Detection Limit (Analyte not detected in background) - When no tolerance Interval. highest background value 
B - Present in laboratory blank .. - not detected or value C tolerance inteval I - No background data available 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

WEATHERED CLAYSTONE 

We1 1 Date Gross Alpha Gross Beta Uranium 233. 234 Uranium 235 

Number Sampled Qtr. PCI/L (MOA) P C I / L  W D A )  PCI/L (MOA) PCIlL WDA) 
--- 
Upper Limit of Tolerance Interval 

Round 1 1989 12 .ooooo* 7.000000' . 5.800000. 0.2000009 

01-71 02/25/88 1 .. 

02-71 02/25/88 1 .. 

01-74 03/03/86 1 .. 

03-74 03/07/88 1 .. 

12 2 11 

.. 

.. 

9 2 15 

.. 

7.3 2 0.7 

.. 

.. 

.. 

0.23 2 0.10 

.. 

.. 

NR - Analyte not reported U - Detection Llmlt (Analyte not detected In background) - When no tolerance Interval. hlghest background value 

J - Present below detection Iimlt B - Present In laboratory blank .. - not detected or value < tolerance inteval I - No background data avallable .." - Insufflcient Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

WEATHERED CLAYSTONE 

Americium 241 We l l  Date Uranium 238 S t ron t i um 89. 90 Plutonium 239. 240 

Number Sampled Qt r .  PCI/L W A )  PCI/L PCI/L WDA) PCI/L WDA) 

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 3.200000" 0.100000* 0.300000" 0.000000" 

01-71 02/25/88 I .. 

02-71 02/25/88 1 5.6 2 0.6 

01-74 03/03/88 1 .. 

03-74 03/07/88 1 .. 

NR 

NR 

NR 

NR 

.. 

.. 

0.05 2 0.42 1.8 

.. 

N R  - Ana ly te  no t  repo r ted  U - Detec t i on  L i m i t  (Ana ly te  no t  de tec ted  i n  background) " - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  .. - not  de tec ted  o r  va lue  C t o le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  ... I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

WEATHERED CLAYSTONE 

Radium 226 We1 1 Date Cesium 137 Tri t i um 

Number Sampled Qtr. PCXlL ( W A )  PCI /L (MOA) PCI /L 

--- 
Upper Limit of  Tolerance Interval 

Round 1 1989 0.400000. 100.0000* 0.600000. 

01-71 02/25/88 1 NR 

02-71 02/25/88 1 NR 

01-74 03/03/88 1 NR 

03-74 03/07/88 1 NR 

.. 

.. 

210 

NR 

NR 

NR 

NR 

NR - Analyte not reported U - Detection Limit (Analyte not detected in background) - When no tolerance interval, highest background value 
J - Present below detection limit B - Present in laboratory blank .. - not detected or value < tolerance inteval I - No background data available 

* * "  - Insufficient Sample for Radiochemistry Analyses 



t 
1 
I 
I 
I 
I 
9 
I 
I 
11 
R 
i 
8 
I 
P 
1 
I 
li 
E 

APPENDIX B-5 

OPERABLE UNIT NO. 2 

GROUND-WATER SAMPLING RESULTS 

FOR WELLS COMPLETED IN 

WEATHERED SANDSTONE 

DRAFT PHASE I1 RI/FS WORK PLAN - 903 PAD, MOUND, AND EAST TRENCHES AREAS 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
sampling\app-pgs.dec 

DECEMBER 1989 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED SANDSTONE 

Well  Date Chloro Bromo V iny l  Ch loro  Met hy 1 ene Carbon 

Number Sampled Q t r .  methane methane Ch lo r ide  ethane Ch lo r lde  Acetone D l s u l  f I d e  

u g / l  ug / l  u g / l  u g / l  u g l l  u!3/1 u g / l  

62-86 04/17/89 2 10 u 10 u 10 u 10 u 5 u  10 U R 5 u  

09-07 05/01/89 2 

09-87 05/01/89 2 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

10 u 
10 u 

5 u  
5 u  

10 u 
10 u 

5 u  
5 u  

DRY 

DRY 

10 u 

11-87 05/02/89 2 

12-87 05/02/89 2 

10 u 10 u 10 u 10 u 5 u  14-07 04/24/89 2 6 U  

23-87 05/03/89 2 

25-87 os/oa~ag 2 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

5 u  

5 u  

10 u 

IO u 

5 u  

5 u  

36-87 05/08/89 2 10 u 10 u 10 u 10 u 5 u  10 u 5 u  

NR - Ana ly te  no t  repo r ted  

J - Present below d e t e c t i o n  l l m i t  

U - Analyzed bu t  no t  de tec ted  " - Ho ld ing  t ime  no t  met E - Est imated va lue  

B - Present i n  l abo ra to ry  b lank  N - Batch sp l ke  n o t  i n  80-120% range R - Data r e j e c t e d  d u r i n g  v a l i d a t i o n .  



1989 Volatile Organic Results 

at Operable Unit No. 2 For Ground-Water Monitoring Wells 

WEATHERED SANDSTONE 

1.1-01- 1.1-Di- Trans-1.2- To ta l - l . 2 -  

Wel l  Date c h l o r o  c h l o r o  D l c h l o r o  D i c h l o r o  

Number Sampled Qtr. ethene ethane ethene ethene 

u g l l  u g / l  u g / l  ug/1 

1 .2 -D I -  

c h l o r o  

Ch loro form ethane 2-Butanone 

u g / l  u g / l  ug/1 

62-86 04/17/89 2 5 u  5 u  NR 5 u  5 u  5 u  10 u 

09-87 05/01/89 2 

09-87 05/01/89 2 

5 u  

5 u  

5 u  

5 u  

NR 

NR 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

10 u 
10 U 

11-87 05/02/89 2 

12-87 05/02/89 2 

14-87 04/24/89 2 

DRY 

DRY 

5 u  5 u  5 u  10 u NR 5 u  16 

23-87 05/03/69 2 

25-87 05/08/89 2 

5 u  

5 u  

5 u  

5 u  

NR 

NR 

5 u  

5 u  

5 u  

5 5  

5 u  

5 u  

10 u 

10 U R 

36-87 05/08/69 2 22 J 5 u  NR 5 u  ~ 290E 5 u  10 U R 

NR - Ana ly te  no t  repo r ted  

J - Present below de tec t i on  l i m i t  

U - Analyzed b u t  no t  de tec ted  * - Ho ld ing  t ime  no t  met 

B - Present i n  l a b o r a t o r y  b lank  N - Batch sp i ke  no t  i n  80-120% range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  

E - Est imated va lue  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit NO. 2 

WEATHERED SANDSTONE 

1 . 1 . 1 - T r i  Carbon Bromo 1.2-DI- c is-1.3- 

Wel l  Date c h l o r o  Te t ra  V i n y l  d i c h l o r o  c h l o r o  D ich lo ro  T r i c h l o r o  

Number Sampled Qtr. ethane c h l o r i d e  Aceta te  methane propane propene ethene 

u 9 l l  us11 u9/1 u3/1 u9/1 u 9 l l  ug / l  

62-86 04/17/89 2 5 u  5 u  10 U R 5 u  5 u  5 u  5 u  

09-87 05/01/89 2 

09-87 05/01/89 2 

5 u  

5 u  

5 u  

5 u  

10 U R 

10 U R 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

DRY 

DRY 

5 u  

11-87 05/02/89 2 

12-87 05/02/89 2 

14-87 04/24/89 2 160 J 10 U R 5 u  

5 u  

5 u  

5 u  s u  68 

23-87 05/03/89 2 

25-87 05/08/89 2 

5 u  

5 u  

5 u  

290 

10 U R 

10 u 

5 u  

5 u  

5 u  

5 u  

5 u  

120 

36-87 05/08/89 2 5 u  610 10 u 5 u  5 u  5 u  12000 

NR - Ana ly te  no t  repo r ted  

J - Present below d e t c c t l o n  l i m i t  

U - Analyzed b u t  n o t  de tec ted  - Ho ld ing  t ime  no t  met E - Est imated va lue  

B - Present I n  l abo ra to ry  b lank  N - Batch sp ike  no t  i n  80-120"X range R - Data r e j e c t e d  du r ing  v a l i d a t i o n .  



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED SANDSTONE 

Dlbromo 1.1.2-Tri 

Well Date chloro chloro 

Number Sampled Qtr. methane ethane 

us/ 1 ugl1 

--- 

2-Chloro 4-Methyl - 
ethylvinyl 2-penta 

ether Bromoform none 

u9/1 ugll ug/l 

Trans-1.3- 

Dichloro 

propene 

ug/l 

5 u  

Benzene 

ug/1 

62-86 04/17/89 2 5 u  5 u  5 u  NR 5 u  10 u 

09-87 05/01/09 2 

09-87 05/01/89 2 

5 u  

5 u  

5 u  ' 

5 u  

5 u  

5 u  

5 u  

5 u  

NR 

NR 

5 u  

5 u  

10 u 
10 u 

11-87 05/02/89 2 DRY 

12-07 05/02/89 2 DRY 

14-87 04/24/89 2 5 u  5 u  5 u  5 u  NR 5 u  10 u 

23-07 05/03/89 2 

25-87 05/08/09 2 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  NR 

5 u  NR 

5 u  

5 u  

10 u 

10 u 

36-87 05/08/89 2 5 u  5 u  5 u  5 u  NR 5 u  10 u 

NR - Analyte not reported 

J - Present below detection limit U - Analyzed but not detected - Holding time not met E - Estimated value 

B - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at operable Unit No. 2 

WEATHERED SANDSTONE 

Tetra 1 * I  ,2,2- 

chloro Tetrachloro 

ethene ethane 

u3ll ugll 

Chloro Ethyl 

benzene benzene 

u311 u3/1 

5 u  5 u  

Well Date 

Number Sampled Qtr. 2-Heranone 

ugll 

- ~ -  

To1 uene 

u3ll 

Styrene 

u911 

5 u  5 u  5 u  5 u  

5 u. 
5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

05/02/89 2 DRY 

DRY 

10 u 4 5  5 u  5 u  5 u  5 u  5 u  

10 u 

10 u 

10 u 

74 R 

a40 

350E 

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

5 u  

2 5  5 u  5 u  5 u  

NR - Analyte not reported U - Analyzed but not detected - Holding time not met E - Estimated value 
J - Present below detection limit B - Present in laboratory blank N - Batch spike not in 80-120% range R - Data rejected during validation. 



1989 Volatile Organic Results 

For Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED SANDSTONE 

W e l l  D a t e  T o t a l  

Number Sampled Q t r .  Xylenes 

ug/1 

62-86 04/17/89 2 5 u  

09-87 05/01/89 2 

09-87 05/01/89 2 

11-87 05/02/89 2 

12-87 05/02/89 2 

14-87 04/24/89 2 

23-87 05/03/89 2 

25-87 05/08/89 2 

36-87 05/08/89 2 

5 u  

5 u  

DRY 

DRY 

5 u  

5 u  

5 u  

5 u  

NR - A n a l y t e  n o t  r e p o r t e d  U - Analyzed but  n o t  d e t e c t e d  - Molding t i m e  n o t  met E - Est imated  v a l u e  

J - Present  below d e t e c t f o n  l i m i t  B - Present  i n  l a b o r a t o r y  b lank  N - Batch sp ike  n o t  i n  80-120% range  R - D a t a  r e j e c t e d  d u r i n g  v a l i d a t i o n .  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Well Date Aluminum AntImony Arsenic Barium Beryllium Cadmium Calcium 

Number Sampled Qtr. (Al), diss. (Sb), diss.. (As), diss. (Ba), diss. (Be), diss. (Cd). diss. (Ca). diss. 

mg/l mg/l msll ms/1 mg/l m9ll mg/l 

- ~ -  
Upper Lim. of T .  Interval 

65.70000. Round 1, 1989 0.200000u 0.060000U 0.010000~ 0.200000u 0.005000U 0.005000U 

62-86 02/17/88 I .. .. .. .. .. .. 

09-87 02/25/88 1 

11-87 02/17/88 1 

12-87 02/25/88 1 

14-87 02/29/88 1 

23-87 03/02/88 1 

25-87 03/03/88 1 

.. 

.. 

.. 

.. 

.. 

.. .. .. .. 71.9505 

.. .. .. 98.4283 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. . .  

.. 

.. 

.. 

.. 

130.1240 

116.7854 

NR - Analyte not reported .. - not detected or value tolerance Interval When no tolerance interval. highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detectfon limit B - Present In laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Chromium 

( C r ) .  d l s s .  

m g l l  

Coba l t  

(Co). d i s s .  

msI1 

Copper 

(Cu). d i s s .  

m9/1 

L i t h i u m  

( L i ) .  d i s s .  

mS/l 

Wel l  Date Cesium 

Number Sampled Q t r .  (Cs), d i s s .  

mg/ l  

--- 
Upper Lim. o f  T. I n t e r v a l  

Round 1. 1989 1 . oooooou 

I r o n  Lead 

(Fe), d i s s .  (Pb), d i s s .  

m9/1 mg/ l  

0.005000U 0.100000u 0.012200' 0.050000U 0.025000U 0.010600" 

0.0216 

.. 

.. 

62-86 

09-87 

11-87 

12-87 

14-87 

.. .. .. 

.. 

0.06 J 

.. .. 

.. .. .. 

.. 

.. 

.. 

0.0207 

.. 

.. 

.. 

.. 

0.11 

0.06 J 

23-87 03/02/88 1 .. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 25-87 03/03/88 1 .. 

NR - Ana ly te  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  v a l u e  t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Well Date Magnesium Manganese , Mercury Molybdenum Nickel Pot ass i um Sel eni urn 

Number Sampled Qtr. (Mg), diss. (Mn). diss. (Hg). diss. (Mo). diss. (Ni). diss. (Se). diss. (K ), diss. 

mgll mg/l mg/l W / l  mg/l Wll mg/l 

--- 
Upper Lim. of T .  Interval 

Round 1. 1989 9.410000. 0.292000. 0.000200u 0.015000* 0.040000U 5. OOOOOOU 0.005000U 

--- 

62-86 

09-87 

11-87 

12-87 

14-87 

02/17/88 1 9.9492 

02/25/88 1 .. 

02/17/88 1 28.3999 

02/25/88 1 

02/29/88 1 

.. 

.. 

23-87 03/02/88 1 13.8849 

25-87 03/03/88 1 

.. 

.. 

0.3933 

.. 

.. 

.. 

.. 0.0539 

.. .. 

.. 0.2561 

.. .. 0.1154 

.. .. 

.. 

.. 

.. 

.. 

.. 

5.9 

.. 

.. 

8.0 

0.062 

.. 

0.010 

. .  

0.012 

.. 

.. 

NR - Analyte not reported .. - not detected or value < tolerance Interval When no tolerance interval, highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Sod i um 

(Na), d i s s .  

m9/1 

T i n  

(Sn). d i s s .  

mg/ l  

Vanadium 

(V  ) ,  d i s s .  

mg/ l  

Z inc  

(Zn), d i s s .  

W/1, 

W e l l  Date S i l v e r  

Number Sampled Qtr. (Ag), d i s s .  

mg/ l  -- 
Upper Lim. of T. I n t e r v a l  

Round 1, 1989 0.010000u 

--- 

S t r o n t i u m  

( S r ) .  d i s s .  

m g l l  

1. oooooou 

Thal 1 ium 

( T l ) .  d i s s .  

W / l  

0.100000u 0.020000u 25.60000. 0.010000u 0.050000U 

62-86 02/17/88 1 .. 49.7036 NR .. .. .. 

.. 09-87 02/25/88 1 .. NR .. 

11-87 02/17/88 1 

12-87 02/25/88 1 

14-87 02/29/88 1 

.. 42.4341 

172.5999 

77.9638 

NR 

NR 

NR 

.. 

.. 

.. 

.. 

0.0295 0.0686 

23-87 03/02/88 1 

25-87 03/03/88 1 

.. 

.. 

.. 

.. 

.. 

.. 

NR 

NR 

.. 

.. 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  d e t e c t e d  o r  v a l u e  e t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l .  h l g h e s t  background v a l u e  

u D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Well Date Aluminum Antimony Arsenic Barium 

Number Sampled Qtr. (Al). diss. (Sb) .  diss. (As), diss. (Ba), diss. 

mgl1 mg/l VI1 VI1 

- ~- 
Upper Lim. of T .  Interval 

Round 1, 1989 0.200000u 0.060000U 0.010000- 0.200000u 

--- 

36-87 03/09/88 1 .. .. .. .. 

Beryllium Cadmium 

(Be). disr. (Cd), diss. 

VI1 mgll 

0.005000U 0.005000U 

.. .. 

Calci um 

(Ca), diss. 

mg/l 

65.70000. 

110.3891 

NR - Analyte not reported .. - not detected or value < tolerance interval . " When no tolerance interval. highest background value 

U - Detection Limit (Analyte not detected in background) J -.Present below detection limit B - Present in laboratory blank 



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Wel l  Date  Cesium 

Number Sampled Q t r .  (Cs). d l s s .  

mg/ l  

- ~ _ _  
Upper Lim. of  1. I n t e r v a l  

Round 1. 1989 1. oooooou 

36-87 03/09/88 1 .. 

Chromium 

( C r ) .  d i s s .  

mg/ l  

Coba l t  

(Co), d i s s .  

mg/l 

Copper 

(Cu). d i s s .  

9 1 1  

I r o n  

(Fe), d i s s .  

mg/ l  

Lead 

(Pb). d i s s .  

mg/ l  

L i t  h i  um 

( L i ) .  d i s s .  

mg/ l  

0.012200* 0.050000U 0.025000U 0.100000u 0.005000U 0.010600' 

.. .. .. .. .. .. 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  de tec ted  o r  v a l u e  C t o l e r a n c e  i n t e r v a l  * When no t o l e r a n c e  i n t e r v a l .  h i g h e s t  background v a l u e  

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b lank  



First Quarter 1988 Dissolved Metals 'Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

W e l l  Date  Magnerlum 

Number Sampled Qtr. (Mg), d i s r .  

"911 

-___- 
Upper Lim. o f  T. I n t e r v a l  

Round 1. 1989 9.410000' 

36-87 03/09/88 I .. 

Manganese Mercury 

(Mn). d i s s .  (Hg). d i s s .  

m g l l  mg/ l  

0.292000* 0.000200u 

Molybdenum N i c k e l  Potass i um 

(Mo). d i s s .  ( N i ) .  d i s s .  (K ), d i s s .  

m g l l  mg/ l  mg/ l  

0.015000. 0.040000U 5. OOOOOOU 

.. .. .. 

Selenlurn 

(Sa), d i s s .  

m g l l  

0.005000U 

NR - A n a l y t e  n o t  r e p o r t e d  .. - n o t  de tec ted  o r  v a l u e  < t o l e r a n c e  i n t e r v a l  When no t o l e r a n c e  i n t e r v a l ,  h l g h e s t  background v a l u e  

U - D e t e c t i o n  L i m i t  (Ana ly te  n o t  de tec ted  i n  background) J - Present below d e t e c t i o n  l i m i t  B - Present i n  l a b o r a t o r y  b l a n k  



First Quarter 1988 Dissolved Metals Results 
for Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than the Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

Well Date Silver Sod i urn Stront i um Thallium Tin Vanadium Zinc 

Number Sampled Qtr. (Ag). disr. (Na). diss. (Sr), diss. (Tl), diss. (Sn). diss. (V ), diss. (Zn), diss. 

m9/1 mgll m9ll mgll ms/l m9/1 rndl 

Upper Lirn. of T .  Interval 

Round 1. 1989 0.010000u 25.60000. 1. oooooou 0.010000u 0.100000u 0.050000U 0.020000u 

- ~ -  

36-87 03/09/88 1 .. .. .. .. NR .. 0.0225 

NR - Analyte not reported .. - not detected or value < tolerance interval When no tolerance interval. highest background value 

U - Detection Limit (Analyte not detected in background) J - Present below detection limit B - Present in laboratory blank 



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

N i t r a t e +  

We1 1 Date T o t a l  D isso lved S o l i d s  C h l o r i d e  N i t r i t e - N i  t r o g e n  S u l f a t e  

Number Sampled Qtr. MG/ L MG/L : MG/L MG/L 

HC03- 

MG/L 

- _ _ _ -  
Upper L i m i t  o f  To le rance I n t e r v a l  

Round 1, 1989 220.0000 15.00000 1.600000 48.00000 230.0000 

- - -  
62-86 02/17/88 1 275 29.7 .. .. .. 

09-87 02/25/88 1 271 .. 1.85 51.7 .. 

11-87 02/17/88 1 

12-87 02 /25 /M 1 

14-87 02/29/88 1 

23-87 03/02/88 1 

25-87 03/03/88 1 

36-87 03/09/88 1 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present  below d e t e c t i o n  l i m i t  

556 

617 

265 

431 

466 

395 

92.4 

38.8 

28.0 

62.8 

37.3 

29.6 

.. 

.. 

.. 

2.82 

7.69 

4.70 

60.0 

.. 

.. 

.. 

.. 

.. 

280 

.. 

U - D e t e c t i o n  L i m i t  ( A n a l y t e  n o t  d e t e c t e d  i n  background) - When no t o l e r a n c e  i n t e r v a l ,  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  o r  va lue  -z t o l e r a n c e  i n t e v a l  I - No background d a t a  a v a i l a b l e  



First Quarter Inorganics Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval* 

WEATHERED SANDSTONE 

We1 1 Date C03- 

Number Sampled Q t r .  MG/ L 

PY 

pH U n i t  

Cyanlde, T o t a l  

MG/L 

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1. 1989 5.000000 7.500000 0.002500 

- - -  
62-86 02/17/86 1 NR NR NR 

09-87 02/25/88 1 NR NR NR 

11-87 02/17/88 1 

12-87 02/25/86 1 

14-87 02/29/88 1 

23-87 03/02/88 1 

25-87 03/03/88 1 

36-87 03/09/88 I 

NR - A n a l y t e  n o t  r e p o r t e d  

J - Present below d e t e c t i o n  l i m i t  

NR 

NR 

35.9 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

U - D e t e c t i o n  L i m i t  (Ana ly ta  n o t  de tec ted  i n  background) " - When no t o l e r a n c e  I n t e r v a l .  h i g h e s t  background v a l u e  

B - Present i n  l a b o r a t o r y  b lank  .. - n o t  d e t e c t e d  or v a l u e  c t o l e r a n c e  l n t e v a l  I - No background da ta  a v a i l a b l e  



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED SANDSTONE 

We1 1 Date Gross Alpha Gross Beta Uranium 233. 234 Uranium 235 

Number Sampled gtr .  PCI/L W A )  PCI/L W A )  PCI/L W A )  PCI/L W A )  

- ~ -  
Upper L i m i t  o f  Tolerance I n t e r v a l  

Round 1 1989 7.000000. 2.000000* 1.100000* 0. oooooo* 
_ _ _ -  

62-86 

09-87 

11-87 

12-87 

14-87 

23-87 

25-87 

36-87 

02/17/88 1 14 2 5 

02/25/88 1 .. 

02/17/88 1 15 2 5 

02/25/88 1 47 2 12 

02/29/88 1 10 2 7 

03/02/88 1 .. 

03/03/88 1 .. 

03/09/88 1 17 2 7 

3 2 12 

46 2 16 

19 2 13 

11 2 12 26 

.. 

23 2 14 

.. 

NR 

2.0 2 0.4 

34 2 3 

.. 

3.6 2 0.4 

1.7 2 0.30 

1.7 2 0.3 

NR 

0 . 0 5  2 0.09 

1.7 2 0.3 

.. 

0.14 2 0.07 0.17 

0.06 2 0.08 0.40 

0.10 2 0.08 

NR - Ana ly ta  no t  repor ted  U - De tec t i on  L I m l t  (Ana ly te  n o t  de tec ted  i n  background) - When no to le rance  i n t e r v a l ,  h ighes t  background va lue  

J - Present below de tec t i on  l i m i t  B - Present i n  l abo ra to ry  b lank  _. - no t  de tec ted  o r  va lue  < to le rance  i n t e v a l  I - No background da ta  a v a i l a b l e  ... I n s u f f i c i e n t  Sample f o r  Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 
Ground-Water Monitoring Wells at Operable Unit No. 2 

WEATHERED SANDSTONE 

We1 1 oat. Uranlum 238 Strontium 89, 90 Plutonlum 239. 240 Amerlcium 241 

Number Sampled Qtr. PCI/L W J A )  PCI/L W A )  PCI/L W A )  PCI/L (W) 

--- 
Upper Llmlt o f  Tolerance Interval 

Round 1 1989 0.600000* -.100000* , . 0.010000* 0.010000" 

--- 

62-86 

09-87 

11-87 

12-07 

14-07 

23-87 

2 5  37 

36-87 

02/17/88 

02/25/88 

02/17/08 

02/25/88 

02/29/88 

03/02/08 

03/03/00 

03/09/88 

1 .. 

1 NR 

1 1.1 2 0.3 

1 28 2 2 

1 .. 

1 2.2 2 0 . 3  

1 1.8 2 0.32 

1 0.98 2 0.22 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

.. 

.. 

.. 

NR 

.. 

.. 

.. 

NR 

.. 

.. 

.. 

.. 

NR - Analyte not reported U - Detection Llmlt (Analyte not detected in background) * - When no tolerance Interval. highest background value 

J - Present below dotectlon llmlt B - Present in laboratory blank .. - not detected or value < tolerance lnteval I - No background data avallable 

* * *  - Insufflclent Sample for Radiochemistry Analyses 



First Quarter 1988 Dissolved Radiochemistry Results for 
Ground-Water Monitoring Wells at Operable Unit No. 2 

Reported for Values Greater than Upper Limit of Tolerance Interval*. 

WEATHERED SANDSTONE 

Vel 1 Date Cerlum 137 

Number Sampled Qtr. PCIJL W A )  

--- 
Upper Llmlt of Tolerance Interval 

Round 1 1989 

62-86 

09-07 

11-87 

12-87 

14-67 

23-87 

25-87 

36-87 

02 117 p a  

02 125 188 

02 J 17 p a  

o 2 p 5 l e e  

02 129 p a  

03 102 188 

03 103 JeS 

03/09JeS 

0.300000' 

- 

1 NR 

1 N R  

1 N R  

1 NR 

1 NR 

1 NR 

1 N R  

1 NR 

Tri t 1 um Radlum 226 

PCX J L  (M IA)  PCI JL 

\ 0.400000. 
100.0000~ 

.. 

350 2 80 

NR 

NR 

.. NR 

.. NR 

.. NR 

.. 

210 2 92 

NR 

NR 

NR 

NR - Analyte not reported U - Octectlon Llmlt (Analyte not detected I n  background) - When no tolerance interval. highest background valuo 

J - Prosent below dotectlon limlt E - Prosent in laboratory blank .. - not dotocted or value c tolerance lnteval 1 - No background data available 

* * *  - Xnsufffclent Sample for Radlochemlstry Analyses 


